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RI�WKH�
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$XJXVW������������
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(PLVVLRQV��0RQLWRULQJ��DQG�$QDO\VLV�'LYLVLRQ
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'LVFODLPHU

7KLV�UHSRUW�KDV�EHHQ�UHYLHZHG�E\�WKH�(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS�RI�WKH�2IILFH�RI�$LU

4XDOLW\�3ODQQLQJ�DQG�6WDQGDUGV��8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��DQG�DSSURYHG�IRU

SXEOLFDWLRQ���0HQWLRQ�RI�WUDGH�QDPHV�RU�FRPPHUFLDO�SURGXFWV�LV�QRW�LQWHQGHG�WR�FRQVWLWXWH

HQGRUVHPHQW�RU�UHFRPPHQGDWLRQ�IRU�XVH�



LLL

$FNQRZOHGJHPHQW

7KLV�GRFXPHQW�ZDV�SUHSDUHG�E\�0DXUHHQ�$YDNLDQ�RI�(DVWHUQ�5HVHDUFK�*URXS��,QF���ZLWK

DVVLVWDQFH�IURP�/LQGD�&RRSHU��/XF\�$GDPV��0LNH�3ULQJ��:DOLG�5DPDGDQ��DQG�-XOLH�7XFNHU�IRU

6WHYHQ�%URPEHUJ�RI�WKH�(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS��8�6��(QYLURQPHQWDO�3URWHFWLRQ

$JHQF\���$SSUHFLDWLRQ�LV�H[SUHVVHG�WR�DOO�WKH�VSHDNHUV�DQG�SDUWLFLSDQWV�ZKR�FRQWULEXWHG�WR�WKH

VXFFHVV�RI�WKH�ZRUNVKRS�



LY

7DEOH�RI�&RQWHQWV

6HFWLRQ 3DJH

� ,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� 7HFKQLFDO�3UHVHQWDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

2SHQLQJ�$GGUHVV��%LOO�+XQW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

.H\QRWH�$GGUHVV���,PSRUWDQFH�RI�*RRG�(PLVVLRQ�'DWDEDVHV��'U��+DUYH\�-HIIULHV � � � � ���

3URSRVHG�&RQVROLGDWHG�(PLVVLRQ�,QYHQWRU\�5HSRUWLQJ�5XOH��6WHYH�%URPEHUJ � � � � � � � ���

(PLVVLRQ�,QYHQWRU\�,PSOHPHQWDWLRQ�*XLGDQFH�IRU�2]RQH��3DUWLFXODWH�0DWWHU�

��DQG�5HJLRQDO�+D]H��%LOO�.X\NHQGDO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

30 �2YHUYLHZ��7RP�3DFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���

1DWLRQDO�$LU�7R[LFV�(PLVVLRQV�,QYHQWRU\��/DXUHO�'ULYHU�DQG�$QQH�3RSH � � � � � � � � � � � ���

'DWD�7UDQVIHU�2SWLRQV�DQG�WKH�1(7�'DWDEDVH��/HH�7RRO\ � � � � � � � � � � � � � � � � � � � � � � ����

&KDQJLQJ�WKH�6&&�6\VWHP��5RQ�5\DQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

1DWLRQDO�(PLVVLRQ�7UHQGV��1(7��,QYHQWRU\��6KDURQ�1L]LFK�DQG�*UHJRU\�6WHOOD � � � � ����

,QWURGXFWLRQ�WR�$LU�(PLVVLRQ�(VWLPDWLRQ�7RROV��'ZLJKW�%DLOH\ � � � � � � � � � � � � � � � � � ����

� :RUNVKRS�'LVFXVVLRQ�*URXSV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

30 �2YHUYLHZ��0RGHUDWHG�E\�7RP�3DFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���

1HZ�1$$46�DQG�WKH�&RQVROLGDWHG�5HSRUWLQJ�5XOH��0RGHUDWHG�E\�

��6WHYH�%URPEHUJ�DQG�'DYLG�0LVHQKHLPHU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$LU�7R[LFV��0RGHUDWHG�E\�/DXUHO�'ULYHU�DQG�$QQH�3RSH � � � � � � � � � � � � � � � � � � � � � � ����

'DWD�0DQDJHPHQW�DQG�WKH�1HZ�6&&�6\VWHP��0RGHUDWHG�E\�/HH�7RRO\�DQG�

��5RQ�5\DQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ����

� &ORVLQJ�5HPDUNV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

1HZ�1$$46�DQG�WKH�3URSRVHG�&RQVROLGDWHG�(PLVVLRQ�,QYHQWRU\�5HSRUWLQJ�5XOH��

��6WHYH�%URPEHUJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

30 �2YHUYLHZ��7RP�3DFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���

1DWLRQDO�$LU�7R[LFV�(PLVVLRQV�,QYHQWRU\��/DXUHO�'ULYHU�DQG�$QQH�3RSH � � � � � � � � � � � ���

'DWD�7UDQVIHU�2SWLRQV�DQG�WKH�1(7�'DWDEDVH��/HH�7RRO\ � � � � � � � � � � � � � � � � � � � � � � � ���

&KDQJLQJ�WKH�6&&�6\VWHP��5RQ�5\DQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

$SSHQGL[�$���)LQDO�:RUNVKRS�3DUWLFLSDQW�/LVW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $��



Y

)LJXUHV

)LJXUH 3DJH

��� 30 �&RPSRVLWLRQ�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���

��� 30 �&RPSRVLWLRQ�LQ�WKH�:HVWHUQ�8QLWHG�6WDWHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
���
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6HFWLRQ��

,QWURGXFWLRQ

7KH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$��(PLVVLRQ�,QYHQWRU\�:RUNVKRS�ZDV

KHOG�RQ�$XJXVW����DQG�����������LQ�&KDSHO�+LOO��1RUWK�&DUROLQD���7KH�ZRUNVKRS�ZDV�SUHVHQWHG�WR

SURYLGH�WKH�LQYHQWRU\�FRPPXQLW\�ZLWK�WKH�(3$©V�PRVW�FXUUHQW�LQIRUPDWLRQ�RQ�WKH�SURSRVHG

&RQVROLGDWHG�5HSRUWLQJ�5XOH��WKH�1DWLRQDO�$PELHQW�$LU�4XDOLW\�6WDQGDUGV��1$$46��IRU�R]RQH

DQG�SDUWLFXODWH�PDWWHU��30���WKH�XSFRPLQJ�DLU�WR[LFV�DQG�30�ZLWK�DQ�DHURG\QDPLF�GLDPHWHU�OHVV

WKDQ�RU�HTXDO�WR�����PLFURPHWHUV��30 ��LQYHQWRULHV��WKH�1DWLRQDO�(PLVVLRQ�7UHQGV��1(7�
���

,QYHQWRU\��DQG�LQYHQWRU\�WRROV�LQFOXGLQJ�LPSOHPHQWDWLRQ�JXLGDQFH��(3$©V�HPLVVLRQ�HVWLPDWLRQ

WRROV��GDWD�PDQDJHPHQW�WRROV��DQG�WKH�QHZ�6RXUFH�&ODVVLILFDWLRQ�&RGH��6&&��V\VWHP��

5HSUHVHQWDWLYHV�RI�(3$©V�(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS��(),*��JDYH�WHFKQLFDO

SUHVHQWDWLRQV�RQ�HDFK�RI�WKHVH�WRSLFV�

7KH�ZRUNVKRS�DOVR�SURYLGHG�DWWHQGHHV�IURP�VWDWH�DQG�ORFDO�DLU�SROOXWLRQ�FRQWURO�DJHQFLHV

WKH�RSSRUWXQLW\�WR�DVN�TXHVWLRQV�DQG�GLVFXVV�FRQFHUQV�UHODWHG�WR�WKH�WRSLFV�SUHVHQWHG���7KH�VHFRQG

GD\�RI�WKH�ZRUNVKRS�ZDV�GHYRWHG�WR�IRXU�GLVFXVVLRQ�JURXSV��HDFK�OHG�E\�DQ�(),*�UHSUHVHQWDWLYH��

7KH�GLVFXVVLRQ�JURXS�WRSLFV�ZHUH���30 �RYHUYLHZ��30 �DQG�R]RQH�1$$46�DQG�WKH
���� � ���

&RQVROLGDWHG�5HSRUWLQJ�5XOH��DLU�WR[LFV��DQG�GDWD�PDQDJHPHQW�DQG�WKH�QHZ�6&&�V\VWHP�

$�FRS\�RI�WKHVH�ZRUNVKRS�QRWHV�ZLOO�EH�SURYLGHG�WR�HDFK�RI�WKH�SDUWLFLSDQWV���7KLV

GRFXPHQW�ZLOO�EH�SRVWHG�RQ�WKH�(3$©V�HPLVVLRQ�LQYHQWRU\�:RUOG�:LGH�:HE�VLWH�DW

ZZZ�HSD�JRY�RDU�RDTSV�HILJ�HL �
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6HFWLRQ��

7HFKQLFDO�3UHVHQWDWLRQV

$�VHULHV�RI�WHFKQLFDO�SUHVHQWDWLRQV�ZDV�PDGH�RQ�WKH�ILUVW�GD\�RI�WKH�ZRUNVKRS�WR�GLVFXVV

WKH�ZRUN�EHLQJ�GRQH�E\�(3$©V�(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS��(),*����7KH�SXUSRVH�RI�WKH

SUHVHQWDWLRQV�ZDV�WR�VKDUH�ZLWK�WKH�VWDWH�DQG�ORFDO�DJHQFLHV�(3$©V�ZRUN�DQG�SHUVSHFWLYH�RQ

YDULRXV�LQYHQWRU\�UHODWHG�WRSLFV�DQG�WR�FRPPXQLFDWH�WR�WKH�DJHQFLHV�UHTXLUHPHQWV�WKDW�PD\�DIIHFW

WKHP�LQ�WKH�IXWXUH���$�EULHI�VXPPDU\�RI�HDFK�SUHVHQWDWLRQ�IROORZV�

2SHQLQJ�$GGUHVV

%LOO�+XQW���(3$���(PLVVLRQV�0RQLWRULQJ�DQG�$QDO\VLV�'LYLVLRQ

0U��+XQW�ZHOFRPHG�WKH�ZRUNVKRS�DWWHQGHHV�DQG�VWUHVVHG�WKH�FULWLFDO�UROH�WKDW�HPLVVLRQ

LQYHQWRULHV�SOD\�LQ�DLU�TXDOLW\�PDQDJHPHQW���+H�LGHQWLILHG�WKH�QHZ�VWDQGDUGV�IRU�R]RQH�DQG

SDUWLFXODWH�PDWWHU�DQG�WKH�DLU�WR[LFV�SURJUDP�DV�H[DPSOHV�RI�SURJUDPV�WKDW�ZLOO�UHTXLUH�FRPSOHWH�

DFFXUDWH�HPLVVLRQ�LQYHQWRULHV�WR�VHUYH�DV�WKH�IRXQGDWLRQ�RI�DLU�TXDOLW\�PDQDJHPHQW�SROLF\��

(PLVVLRQ�LQYHQWRULHV�ZLOO�EH�XVHG�WR�PHDVXUH�SURJUHVV�IRU�WKH�*RYHUQPHQW�3HUIRUPDQFH�DQG

5HVXOWV�$FW��*35$��DQG�HPLVVLRQV�WUHQGV���(PLVVLRQ�LQYHQWRULHV�DUH�DOVR�FULWLFDO�LQ�ULVN

DVVHVVPHQWV��DVVHVVLQJ�SHUPLW�IHHV��DQG�HPLVVLRQV�WUDGLQJ�SURJUDPV���,W�LV�YHU\�LPSRUWDQW�WKDW

LQYHQWRULHV�DUH�FRUUHFW���0U��+XQW�VWUHVVHG�WKH�LPSRUWDQFH�RI�GDWD�TXDOLW\�FKHFNV�DQG�VWDWHG�WKDW

(3$�FDQ�DQG�ZLOO�KHOS�HYDOXDWH�LQYHQWRULHV�

0U��+XQW�GLVFXVVHG�WKH�LQWHUDFWLRQ�RI�HPLVVLRQ�LQYHQWRULHV��DPELHQW�DLU�PRQLWRULQJ��DQG

PRGHOLQJ�LQ�DLU�PDQDJHPHQW�SURJUDPV�DQG�DSSHDOHG�IRU�LQFUHDVHG�FRPPXQLFDWLRQ�DQG

FRRSHUDWLRQ�DPRQJ�WKRVH�ZKR�VXSSRUW�WKHVH�WKUHH�DUHDV�
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.H\QRWH�$GGUHVV���,PSRUWDQFH�RI�*RRG�(PLVVLRQ�'DWDEDVHV

'U��+DUYH\�-HIIULHV��'HSDUWPHQW�RI�(QYLURQPHQWDO�6FLHQFHV�DQG�(QJLQHHULQJ��8QLYHUVLW\�RI

1RUWK�&DUROLQD�DW�&KDSHO�+LOO

'U��-HIIULHV�VWDWHG�WKDW�HPLVVLRQ�LQYHQWRULHV�DUH�WKH�PRVW�FULWLFDO�WRRO�IRU�PDNLQJ�DLU

PDQDJHPHQW�SROLF\���3XEOLF�SROLF\�GHFLVLRQV�UHO\�RQ�PRGHOV�WR�HYDOXDWH�FXUUHQW�FRQGLWLRQV�DQG�

SUHGLFW�WKH�LPSDFW�RI�UHJXODWLRQ���7KHVH�PRGHOV�LQ�WXUQ�DUH�GHSHQGHQW�RQ�YDOLG�DVVXPSWLRQV�DQG

YDOLG�GDWD���

:KHQ�EXLOGLQJ�DLU�TXDOLW\�PRGHOV��PRGHOHUV�PDNH�DVVXPSWLRQV��XVH�JHQHUDOL]DWLRQV��DQG

GHOHWH�LQIRUPDWLRQ�EHOLHYHG�QRW�WR�EH�LPSRUWDQW�LQ�WKH�DQDO\VLV���7KH�UHVXOWDQW�PRGHOV�DUH

PL[WXUHV�RI�VFLHQFH�DQG�HQJLQHHULQJ�WKDW�PLPLF�UHDOLW\�DQG�FDQ�EH�XVHG�WR�PDNH�SUHGLFWLRQV��

0RGHOV��FDQQRW�EH�YHULILHG��PRGHOV�FDQ�RQO\�EH�SURYHQ�WR�EH�LQFRUUHFW���7KH�RXWSXW�RI�DLU�TXDOLW\

PRGHOV�LV�UHODWHG�WR�WKH�TXDOLW\�RI�WKH�LQSXW�GDWD���&XUUHQW�PHWHRURORJLFDO��JHRORJLFDO��DQG

FKHPLFDO�GDWD�DUH�RI�KLJK�TXDOLW\���:KDW�PRGHOHUV�QHHG�QRZ�LV�JRRG�LQYHQWRU\�GDWD�WKDW�DUH

DSSURSULDWHO\��WHPSRUDOO\�DQG�VSDWLDOO\�DOORFDWHG���6WDWHV�DQG�ORFDOLWLHV�DUH�LQFUHDVLQJO\�GHSHQGHQW

RQ�RQH�DQRWKHU�IRU�VKDUHG�GDWD�

7KH�DLU�TXDOLW\�PRGHOLQJ�FRPPXQLW\�IDFHV�WKUHH�LVVXHV�LQ�LWV�HIIRUWV�WR�JHQHUDWH�WKH�GDWD

UHTXLUHG�WR�GULYH�FRUUHFW�SROLFLHV�

& 7KH�GLIILFXOW\�RI�DSSO\LQJ�VSHFLILF�RU�OLPLWHG�GDWD�WR�ODUJH�DUHDV��

& 7KH�LVVXH�RI�QLWURJHQ�R[LGHV��12 ��LQKLELWLRQ��DQG
[

& 7KH�ODFN�RI�KLJK�TXDOLW\�LQYHQWRU\�GDWD�WKDW�DUH�WHPSRUDOO\�DQG�VSDWLDOO\�DOORFDWHG�

&RSLHV�RI�WKH�VOLGHV�IRU�'U��-HIIULHV©�SUHVHQWDWLRQ�DUH�DYDLODEOH�DW�KWWS���DLUVLWH�XQF�HGX�
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3URSRVHG�&RQVROLGDWHG�(PLVVLRQ�,QYHQWRU\�5HSRUWLQJ�5XOH

6WHYH�%URPEHUJ��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0U��%URPEHUJ�VWDWHG�WKDW�WKLV�UXOH�ZLOO�DGG�OHJLWLPDF\�WR�JDWKHULQJ�GDWD�IRU�HPLVVLRQV

LQYHQWRU\�SXUSRVHV���,I�WKH�VWDWHV�FROOHFW�VXIILFLHQW�GDWD�WR�VDWLVI\�DLU�TXDOLW\�PRGHOLQJ�QHHGV��WKH

UXOH�ZLOO�HQVXUH�WKDW�PRUH�WKDQ����SHUFHQW�RI�WKH�GDWD�QHHGHG�E\�(3$�ZLOO�EH�FROOHFWHG���7KH�UXOH

ZDV�GHYHORSHG�LQ�FRQVXOWDWLRQ�ZLWK�

& $�ZRUN�JURXS�FRPSRVHG�RI�WKUHH�VWDWHV��(3$�5HJLRQDO�2IILFHV��(3$©V�2IILFH�RI

$LU�4XDOLW\�3ODQQLQJ�DQG�6WDQGDUGV��2$436���DQG�(3$©V�2IILFH�RI�*HQHUDO

&RXQFLO��2*&���

& 6WDQGLQJ�$LU�(PLVVLRQV�:RUN�*URXS��6$(:*��

& (3$©V�$LU�4XDOLW\�6WUDWHJLHV�DQG�6WDQGDUGV�'LYLVLRQ��$466'���DQG�

& ,QGLYLGXDO�VWDWHV���

7KH�SURSRVHG�&RQVROLGDWHG�5HSRUWLQJ�5XOH�ZLOO�VXFFHHG�QRZ�ZKLOH�SUHYLRXV�HIIRUWV�KDYH

QRW�EHFDXVH�

& ,W�EXLOGV�RQ�WKH�VXFFHVV�RI�2]RQH�7UDQVSRUW�$VVHVVPHQW�*URXS��27$*��

& ,W�DOORZV�IRU�WKH�IOH[LELOLW\�LQ�GDWD�FROOHFWLRQ�DQG�UHSRUWLQJ�RIIHUHG�E\�WKH

(PLVVLRQ�,QYHQWRU\�,PSURYHPHQW�3URJUDP��(,,3���

& ,W�SURYLGHV�IRU�QHZ�GDWD�DFTXLVLWLRQ�SURFHGXUHV�

& 7KH�GDWD�V\VWHP�LV�XVHU�IULHQGO\�

& *35$�ZLOO�IRUFH�IHGHUDO�DQG�VWDWH�DJHQFLHV�WR�FROOHFW�WR[LF�UHODWHG�GDWD��DQG

& %HWWHU�ZRUNLQJ�UHODWLRQVKLSV�H[LVW�EHWZHHQ�(3$�DQG�VWDWH�DQG�ORFDO�DJHQFLHV�

,Q�DGGLWLRQ��WKH�GDWD�WKDW�ZLOO�EH�UHSRUWHG�XQGHU�WKH�UXOH�ZLOO�EH�XVHG�QRW�RQO\�E\�DQ

LQGLYLGXDO�VWDWH��EXW�ZLOO�DOVR�EH�QHHGHG�E\�(3$�DQG�QHLJKERULQJ�VWDWHV�IRU�PRGHOLQJ�SXUSRVHV��
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7KH�UXOH�DOVR�SURYLGHV�D�¦FRYHU§�LQ�WKH�VHQVH�RI�DGGLWLRQDO�MXVWLILFDWLRQ�IRU�VWDWHV�LQ�WKH�FDVH�RI

OHJLVODWXUHV�ZKHQ�LW�FRPHV�WR�PDLQWDLQLQJ�LQYHQWRU\�VWDII�DQG�UHVRXUFHV���

&KDQJHV�LQ�UHTXLUHPHQWV�UHVXOWLQJ�IURP�WKH�SURSRVHG�UXOH�LQFOXGH�

& *HRJUDSKLF�FRYHUDJH�IRU�DUHD�DQG�PRELOH�VRXUFHV�

& )UHTXHQF\�RI�UHSRUWLQJ��

& 1XPEHU�RI�GDWD�HOHPHQWV�

& 7\SH�RI�SROOXWDQWV�UHSRUWHG��

& 0HWKRGV�RI�GDWD�UHSRUWLQJ��DQG�

& 7KH�EXUGHQ�RQ�VWDWH�DQG�ORFDO�DJHQFLHV���$�VWDWH©V�EXUGHQ�ZLOO�PRUH�WKDQ�GRXEOH�LQ

WKH�ILUVW���\HDUV�IRU�VWDWHV�WKDW�KDYH�QRW�GHYHORSHG�VWDWHZLGH�LQYHQWRULHV�LQ�WKH

SDVW���

7KH�UXOH�KDV�EHHQ�DSSURYHG�E\�2$436�DQG�LV�FXUUHQWO\�XQGHU�UHYLHZ�E\�2*&�DQG�WKH

2IILFH�RI�0DQDJHPHQW�DQG�%XGJHW��20%����7KH�UXOH�ZLOO�EH�SURSRVHG�LQ�WKH�)HGHUDO�5HJLVWHU

DSSUR[LPDWHO\���ZHHNV�DIWHU�WKH�UHYLHZV�DUH�FRPSOHWHG�

(PLVVLRQ�,QYHQWRU\�,PSOHPHQWDWLRQ�*XLGDQFH�IRU�2]RQH��3DUWLFXODWH�0DWWHU��DQG�5HJLRQDO

+D]H�

%LOO�.X\NHQGDO��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS�

0U��.X\NHQGDO�EHJDQ�E\�VWDWLQJ�WKDW�JXLGDQFH�GRFXPHQWV�VKRXOG�EH�KHOSIXO��FOHDU��DQG

LQVWUXFWLYH���,Q�UHVSRQVH�WR�WKH������DPHQGPHQW�RI�WKH�&OHDQ�$LU�$FW��(3$�SXEOLVKHG

UHTXLUHPHQW�DQG�SURFHGXUDO�GRFXPHQWV���7KHVH�GRFXPHQWV�ZHUH�YLHZHG�E\�WKH�VWDWHV�DV�WRR

SUHVFULSWLYH�DQG�GDWD�VXEPLWWDO�WR�(3$�ZDV�YHU\�GLIILFXOW���7KH�JXLGDQFH�GRFXPHQWV�SURGXFHG�E\

WKH�(,,3�UHSUHVHQW�D�PRUH�IOH[LEOH�DSSURDFK��SURYLGLQJ�ERWK�SUHIHUUHG�DQG�DOWHUQDWLYH�LQYHQWRU\

PHWKRGV���(3$�FRQVLGHUV�WKH�(,,3�GRFXPHQWV�WR�EH�WKH�FXUUHQWO\�UHFRJQL]HG�SURFHGXUDO�JXLGDQFH
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GRFXPHQWV��D�VXEVWLWXWH�IRU�WKH�SUHYLRXV�(3$�SURFHGXUDO�JXLGDQFH���7KH�(,,3�SURFHGXUDO

GRFXPHQWV�DUH�DYDLODEOH�DW�ZZZ�HSD�JRY�RDU�RDTSV�HLLS ���

7KH�SXUSRVH�RI�WKH�QHZ�JXLGDQFH�GRFXPHQWV�WKDW�(3$�LV�FXUUHQWO\�GHYHORSLQJ�LV�WR�GHILQH

WKH�HOHPHQWV�RI�DQ�HPLVVLRQ�LQYHQWRU\�WKDW�PXVW�PHHW�6WDWH�,PSOHPHQWDWLRQ�3ODQ��6,3�

UHTXLUHPHQWV�IRU�FRPSO\LQJ�ZLWK�WKH�QHZ�R]RQH�DQG�SDUWLFXODWH�PDWWHU�1$$46�DQG�WKH�UHJLRQDO

KD]H�UHJXODWLRQV���7KH�FRQWHQWV�RI�WKLV�GRFXPHQW�ZLOO�EH�FRRUGLQDWHG�ZLWK�WKH�UHTXLUHPHQWV�RI�WKH

&RQVROLGDWHG�5HSRUWLQJ�5XOH�DQG�ZLOO�GHILQH�WKH�UHTXLUHPHQWV�IRU�FRPSLOLQJ�DQG�UHSRUWLQJ�WKH

HPLVVLRQ�LQYHQWRULHV�WR�(3$���7KH�JXLGDQFH�GRFXPHQW�GHYHORSPHQW�SURFHVV�LV�VWLOO�LQ�WKH�HDUO\

VWDJHV��LQIRUPDWLRQ�LQFOXGHG�LQ�WKH�SURSRVHG�RXWOLQH�LV�VXEMHFW�WR�FKDQJH���$Q�DGYLVRU\�SDQHO

LQFOXGLQJ�UHSUHVHQWDWLYHV�RI�2$436��(3$�2IILFH�RI�0RELOH�6RXUFHV��206���(3$�5HJLRQDO

2IILFHV��DQG�VHYHUDO�VWDWHV�KDV�EHHQ�IRUPHG�WR�SURYLGH�LQSXW�RQ�WKH�FRQWHQW�RI�WKH�GRFXPHQW

DOWKRXJK�(3$�KDV�XOWLPDWH�UHVSRQVLELOLW\���7KH�LQWHQW�LV�WR�SXEOLVK�WKH�ILQDO�GRFXPHQW�E\

'HFHPEHU�����������

7KH�1$$46�JXLGDQFH�GRFXPHQW�ZLOO�DGYRFDWH�FORVH�FRRSHUDWLRQ�EHWZHHQ�WKH�PRGHOLQJ

HIIRUW��ZULWLQJ�WKH�6,3V��DQG�GRLQJ�WKH�HPLVVLRQV�LQYHQWRULHV���7KH�JXLGDQFH�ZLOO�DOVR�HQFRXUDJH

DGYDQFHV�LQ�WHPSRUDO��VHDVRQDO�IRU�R]RQH��DQQXDO�IRU�30���VSDWLDO��DQG�FKHPLFDO�DOORFDWLRQV�

,QIRUPDWLRQ�WR�EH�GLVFXVVHG�LQ�WKH�JXLGDQFH�GRFXPHQW�ZLOO�LQFOXGH�

& 3ROOXWDQWV�DQG�SUHFXUVRUV�WR�EH�LQYHQWRULHG¥VXOIXU�GLR[LGH��62 ���12 ��YRODWLOH
� � [

RUJDQLF�FRPSRXQGV��92&V���FDUERQ�PRQR[LGH��&2���30�ZLWK�DQ�DHURG\QDPLF

GLDPHWHU�OHVV�WKDQ�RU�HTXDO�WR����PLFURPHWHUV��30 ���30 ��DPPRQLD��1+ ��
�� � ��� � � �

HOHPHQWDO�FDUERQ��DQG�RUJDQLF�FDUERQ�

& *HRJUDSKLF�FRYHUDJH¥XQOLNH�SUHYLRXV�LQYHQWRU\�HIIRUWV��VWDWHZLGH�LQYHQWRULHV�IRU

SRLQW��DUHD��PRELOH��DQG�ELRJHQLF�QDWXUDO�VRXUFHV�ZLOO�EH�UHTXLUHG�DW�WKH�FRXQW\

OHYHO�IRU�DOO�VWDWHV�UHJDUGOHVV�RI�DWWDLQPHQW�VWDWXV�

& ,QYHQWRU\�\HDU¥R]RQH�DQG�30 �DUH�VHW�LQ�SULQFLSDO�IRU������DQG������
���

UHVSHFWLYHO\��DQG�HYHU\���\HDUV�WKHUHDIWHU��DQG
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& 'DWD�HOHPHQWV¥VDPH�DV�WKRVH�IRU�WKH�&RQVROLGDWHG�5HSRUWLQJ�5XOH��WKDW�DUH

VXIILFLHQW�WR�VXSSRUW�UHJLRQDO�VFDOH�PRGHOLQJ�

30 �2YHUYLHZ
���

7RP�3DFH��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0U��3DFH�VXPPDUL]HG�WKH�FXUUHQW�VWDWXV�RI�30 �LQYHQWRULHV��WKH�QHHGV�IRU�LQYHQWRU\
���

LPSURYHPHQW��DQG�(3$©V�FXUUHQW�HIIRUWV�WR�VXSSRUW�VWDWH�DQG�ORFDO�DJHQFLHV©�LQYHQWRU\�HIIRUWV���

&XUUHQW�LQYHQWRULHV�DQG�PRGHOHG�HVWLPDWHV�RI�30 �SRLQW�WR�FUXVWDO�VRXUFHV��L�H���VRLO�DQG
���

GXVW�IURP�URDGV��FRQVWUXFWLRQ��DJULFXOWXUDO�RSHUDWLRQV��DQG�HURVLRQ��DV�WKH�GRPLQDQW�VRXUFHV�RI

30 ���+RZHYHU��PRQLWRULQJ�UHVXOWV�VKRZ�WKDW�30 �FRPSRVLWLRQV�IURP�DURXQG�WKH�8QLWHG�6WDWHV
��� �� � � � � � ���

DUH�GRPLQDWHG�E\�FDUERQDFHRXV�DQG�VXOIDWH�SDUWLFOHV���7KLV�GLVSDULW\�KLJKOLJKWV�WKH�QHHG�IRU

LPSURYHPHQWV�LQ�30 �LQYHQWRULHV�
���

3ULRULWLHV�IRU�LPSURYHG�LQYHQWRULHV�DUH�

& (PSKDVLV�RQ�PHHWLQJ�WKH�QHHGV�RI�WKH�6,3�SODQQHUV�

& ,GHQWLI\LQJ�VRXUFHV�IRU�HDFK�SROOXWDQW�DQG�LWV�SUHFXUVRUV�

& ,PSURYLQJ�HPLVVLRQ�HVWLPDWLRQ�PHWKRGV�IRU�LPSRUWDQW�VRXUFH�FDWHJRULHV�

& 'HYHORSLQJ�30 �LQYHQWRU\�WRROV�DQG�JXLGDQFH��DQG�
���

& 'HYHORSLQJ�WKH�$UHD�6RXUFH�(PLVVLRQV�0RGHO��$6(0��IRU�30 �DUHD�VRXUFH
���

HPLVVLRQV�

7KH�QHZO\�IRUPHG�(,,3�30 �&RPPLWWHH�KDV�EHJXQ�ZRUN�RQ�D�30 �:KLWH�3DSHU�WR
���� � � � � � � ���

GHILQH�WKH�LVVXHV�WKDW�QHHG�WR�EH�DGGUHVVHG���7KLV�ZLOO�LQFOXGH�HYDOXDWLRQ�RI�DYDLODEOH�HPLVVLRQ

IDFWRUV�DQG�PHWKRGV�IRU�GLUHFW�HPLVVLRQV�RI�30 �DQG�30 �SUHFXUVRUV���7KH�:KLWH�3DSHU�ZLOO
���� � ���

LGHQWLI\�WKH�SULRULWLHV�IRU�30 �LQYHQWRU\�SURJUDPV���$�GUDIW�IRU�H[WHUQDO�UHYLHZ�VKRXOG�EH
���

DYDLODEOH�LQ�2FWREHU������
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7KH�$6(0�LV�EHLQJ�GHYHORSHG�DV�DQ�HVWLPDWLRQ�WRRO�IRU�GLUHFW�HPLVVLRQV�RI�30 �DQG
���

30 �SUHFXUVRUV��DQG�VKRXOG�EH�XVHIXO�IRU�ERWK�30 �DQG�UHJLRQDO�KD]H�VWXGLHV���7KH�PRGHO�ZLOO
���� � � � � � � � ���

LQFOXGH�IDFWRUV�DQG�GHIDXOW�DFWLYLW\�LQIRUPDWLRQ��DQG�ZLOO�HVWLPDWH�HPLVVLRQV�IRU�VHYHUDO�GR]HQ

NH\�VRXUFH�FDWHJRULHV�

1DWLRQDO�$LU�7R[LFV�(PLVVLRQV�,QYHQWRU\

/DXUHO�'ULYHU�DQG�$QQH�3RSH��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0V��/DXUHO�'ULYHU�EHJDQ�E\�H[SODLQLQJ�WKDW�WKH�&OHDQ�$LU�$FW��&$$��GRHV�QRW�H[SOLFLWO\

PDQGDWH�WKH�GHYHORSPHQW�DQG�PDLQWHQDQFH�RI�DLU�WR[LFV�LQYHQWRULHV�RU�QDWLRQDO�DLU�WR[LFV

GDWDEDVHV���+RZHYHU��WKH�&$$�UHTXLUHV�WKH�(3$�WR�LGHQWLI\�WKH�VRXUFHV��TXDQWLI\�WKH�HPLVVLRQV�

DQG�DVVHVV�WKH�SXEOLF�KHDOWK�DQG�HQYLURQPHQWDO�LPSDFWV�RI�RYHU�����KD]DUGRXV�DLU�SROOXWDQWV

�+$3V���ZKLFK�DUH�UHIHUUHG�WR�DV�DLU�WR[LFV���)RU�H[DPSOH��XQGHU�6HFWLRQV�����E��DQG��G���(3$

PXVW�GHYHORS�D�OLVW�RI�+$3V�DQG�VRXUFH�FDWHJRULHV�HPLWWLQJ�+$3V���(3$�PXVW�DOVR�WUDFN�WKH

SURJUHVV�RI�WKH�PD[LPXP�DFKLHYDEOH�FRQWURO�WHFKQRORJ\��0$&7��SURJUDPV���,Q�DQRWKHU�H[DPSOH�

6HFWLRQ�����I��UHTXLUHV�(3$�WR�GR�D�ULVN�DQDO\VLV��EDVHG�RQ�+$3�HPLVVLRQV����\HDUV�DIWHU

SURPXOJDWLRQ�RI�D�0$&7�VWDQGDUG�

7KH�1DWLRQDO�7R[LFV�,QYHQWRU\��17,��ZLOO�KHOS�(),*�VDWLVI\�PDQ\�RI�WKHVH�&$$

UHTXLUHPHQWV�EHFDXVH�LW�LV�D�UHSRVLWRU\�RI�QDWLRQDO�DLU�WR[LFV�GDWD�IRU�PDMRU��SRLQW���DUHD��DQG

PRELOH�VRXUFHV�IRU�DOO�����+$3V���7KH������EDVH�\HDU�17,�������17,��ZLOO�VHUYH�DV�D�EDVHOLQH

IRU�WUDFNLQJ�PDMRU�DQG�DUHD�VRXUFH�HPLVVLRQ�UHGXFWLRQV�DFKLHYHG�E\�WKH�0$&7�SURJUDP���7KH

�����EDVH�\HDU�17,�������17,���FXUUHQWO\�EHLQJ�FRPSLOHG�E\�(),*��ZLOO�FRQWDLQ�IDFLOLW\�VSHFLILF

+$3�HPLVVLRQV���7KH������17,�ZLOO�DOORZ�(),*�WR�WUDFN�HPLVVLRQ�UHGXFWLRQV�E\�VRXUFH�FDWHJRU\

DQG�SURYLGH�HPLVVLRQV�WKDW�FDQ�EH�XVHG�LQ�PRGHOLQJ�DPELHQW�DLU�WR[LFV�FRQFHQWUDWLRQV��

7KH�17,�ZLOO�VHUYH�DV�D�WRRO�WR�PRQLWRU�SURJUHVV�WRZDUGV�DWWDLQPHQW�RI�WKH�YDULRXV�*35$

REMHFWLYHV���%\�WKH�\HDU�������(3$�KRSHV�WR�DFKLHYH�D����SHUFHQW�HPLVVLRQV�UHGXFWLRQ�IURP�����

OHYHOV�LQ�RUGHU�WR�UHGXFH�FDQFHU�ULVNV�DQG�RWKHU�KHDOWK�KD]DUGV���3URJUHVV�ZLOO�EH�PRQLWRUHG�XVLQJ
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DQQXDO�HVWLPDWHV�RI�+$3�HPLVVLRQV�DQG�UHGXFWLRQV�EDVHG�RQ�WKH�GDWD�FRQWDLQHG�LQ�WKH�17,��

/RQJ�WHUP�*35$�JRDOV�DUH�WR�UHGXFH�DLU�WR[LF�UHODWHG�ULVNV�IRU�DW�OHDVW����SHUFHQW�RI�DOO

$PHULFDQV��

,Q�RUGHU�WR�HYDOXDWH�DLU�WR[LF�ULVNV��WKH�(3$�KDV�GHYHORSHG�WKH�&XPXODWLYH�([SRVXUH

0RGHO��ZKLFK�LV�D�GLVSHUVLRQ�PRGHO�WKDW�FDQ�EH�XVHG�WR�FDOFXODWH�DPELHQW�DLU�WR[LF

FRQFHQWUDWLRQV���7KHVH�FRQFHQWUDWLRQV�FDQ�EH�XVHG�DV�EHQFKPDUNV�WR�GHWHUPLQH�ZKHWKHU�RU�QRW

DPELHQW�DLU�OHYHOV�DUH�VDIH���(3$©V�2IILFH�RI�3ROLF\�3ODQQLQJ��DQG�(YDOXDWLRQ��233(��XVHG�WKH

RULJLQDO�H[SRVXUH�PRGHO��&(3,��WR�SUHGLFW������DPELHQW�DLU�WR[LF�FRQFHQWUDWLRQV���233(�XVHG�D

YDULHW\�RI�EURDG�GDWD�UHVRXUFHV��LQFOXGLQJ�WKH�7R[LF�5HOHDVH�,QYHQWRU\��75,��DQG�WKH�DLU

HPLVVLRQV�VSHFLHV�GDWDEDVH�63(&,$7(��WR�GHYHORS�WKH�QDWLRQDO�DLU�WR[LF�HPLVVLRQ�HVWLPDWHV�IRU

�����WKDW�ZHUH�IHG�LQWR�&(3,�PRGHO���,Q�FRQWUDVW��2$436�ZLOO�SRSXODWH�WKH�FXUUHQW�H[SRVXUH

PRGHO��&(3,,��ZLWK������IDFLOLW\�VSHFLILF�GDWD�UDWKHU�WKDQ�JHQHUDO�QDWLRQDO�HPLVVLRQV�GDWD��OLNH

WKRVH�XVHG�WR�GHYHORS�WKH������OHYHOV��LQ�RUGHU�GHYHORS������FHQVXV�WUDFW�FRQFHQWUDWLRQV���7KH

�����17,�ZLOO�SURYLGH�WKH�EDVHOLQH�IDFLOLW\�VSHFLILF�HPLVVLRQV�WKDW�DUH�PRGHOHG�ZLWK�&(3,,�

0V��$QQH�3RSH�WKHQ�SUHVHQWHG�WKH�FKDUDFWHULVWLFV��GDWD�VRXUFHV��DQG�VFKHGXOH�IRU�WKH�����

17,��ZKLFK�ZLOO�LQFOXGH�IDFLOLW\�OHYHO�HPLVVLRQV�IRU�PDMRU��SRLQW���DUHD��DQG�PRELOH�VRXUFHV�IRU

HDFK�RI�WKH�����+$3V���7KH�HVWLPDWHV�ZLOO�EH�JHQHUDWHG�DW�WKH�FRXQW\�OHYHO�IRU�DOO����VWDWHV��

(),*�LV�SUHVHQWO\�GHYHORSLQJ�DUHD�DQG�PRELOH�VRXUFH�+$3�HVWLPDWHV�IRU�PRVW�VWDWHV�EHFDXVH�WKH

PDMRULW\�RI�VWDWHV�FDQ�RQO\�SURYLGH�PDMRU�VRXUFH�GDWD���

7KH�KLHUDUFK\�RI�GDWD�VRXUFHV�WKDW�ZLOO�EH�XVHG�WR�FRPSOHWH�WKH������17,�IRU�PDMRU

VRXUFHV��DUH��LQ�RUGHU�RI�SUHIHUHQFH�

& 6WDWH�DQG�ORFDO�+$3�LQYHQWRULHV��

& 0$&7�GDWD��
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& ,QGXVWU\�GDWD��DQG�

& 75,�GDWD���

,I�QRQH�RI�WKHVH�IRXU�GDWD�VRXUFHV�RIIHUV�DGHTXDWH�LQIRUPDWLRQ�IRU�VRPH�VRXUFH�FDWHJRULHV��(3$

ZLOO�XVH�HPLVVLRQ�IDFWRUV�DQG�VRXUFH�FDWHJRU\�DFWLYLW\�GDWD�WR�JHQHUDWH�HVWLPDWHV�

,Q�DQ�HIIRUW�WR�REWDLQ�WKH�KLJKHVW�TXDOLW\�GDWD�IRU�WKH������17,��(3$�FRQWDFWHG�HDFK�VWDWH

LQ�0DUFK������DQG�UHTXHVWHG�IDFLOLW\�VSHFLILF�+$3�GDWD�IRU��������(3$�FROOHFWHG����+$3

LQYHQWRULHV�UHSUHVHQWLQJ�SULPDULO\�PDMRU�VRXUFHV�IRU����VWDWHV���7KHUH�DUH�GDWD�JDSV�LQ�WKH�����

17,�EHFDXVH�DOO�VWDWHV�ZHUH�QRW�DEOH�WR�SURYLGH������EDVH�\HDU�WR[LFV�GDWD�DQG�PDQ\�RI�WKH

LQYHQWRULHV�VXEPLWWHG�E\�WKH�VWDWHV�GR�QRW�FRYHU�DOO�RI�WKH�VRXUFHV��+$3V��RU�JHRJUDSKLFDO�UHJLRQV

LQ�WKHLU�VWDWH���0RVW�RI�WKH�LQYHQWRU\�GDWD�SURYLGHG�E\�VWDWHV�LQFOXGH�WKH�IROORZLQJ�IDFLOLW\�OHYHO

GDWD��

& $FWXDO�DQQXDO�HPLVVLRQV�E\�+$3�RU�&KHPLFDO�$EVWUDFW�6HUYLFH��&$6��QXPEHU�

& )DFLOLW\�LGHQWLILFDWLRQ�

& 6WDQGDUG�,QGXVWULDO�&ODVVLILFDWLRQ��6,&��FRGH�

& )DFLOLW\�ORFDWLRQ�

& 6RXUFH�&ODVVLILFDWLRQ�&RGH��6&&��

& 6WDFN�SDUDPHWHUV�

& &RQWURO�GHYLFHV��DQG�

& (PLVVLRQV�UHOHDVH�W\SH��H�J���VWDFN��IXJLWLYH���

,Q�DGGLWLRQ�WR�VWUHDPOLQLQJ�WKH�GDWD�LQWR�D�FRPPRQ�2UDFOH �IRUPDW�FRQVLVWHQW�ZLWK�WKH�

1DWLRQDO�(PLVVLRQV�7UHQGV��1(7��GDWDEDVH��(),*�LV�LQ�WKH�SURFHVV�RI�DGGLQJ�0$&7�FDWHJRU\

FRGHV�IRU�UHOHYDQW�IDFLOLWLHV�EDVHG�RQ�WKH�$HURPHWULF�,QIRUPDWLRQ�5HWULHYDO�6\VWHP��$,56�

IRXU�GLJLW�0$&7�FRGHV���7KLV�LPSRUWDQW�VWHS�ZLOO�HQDEOH�(3$©V�(PLVVLRQ�6WDQGDUGV�'LYLVLRQ�WR

WUDFN�+$3�HPLVVLRQV�WUHQGV�DW�0$&7�IDFLOLWLHV�
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2QJRLQJ�(3$�DFWLYLWLHV�WKDW�ZLOO�VXSSRUW�VWDWHV�FRPSLOLQJ�VWDWHZLGH�+$3�HPLVVLRQ

LQYHQWRULHV�LQFOXGH��

& 'HYHORSPHQW�RI�D�JXLGDQFH�GRFXPHQW�IRU�FRQVWUXFWLQJ�+$3�HPLVVLRQ�LQYHQWRULHV�

& 3URSRVDO�RI�WKH�&RQVROLGDWHG�5HSRUWLQJ�5XOH��DQG

& ,PSOHPHQWDWLRQ�RI�DLU�WR[LFV�PRQLWRULQJ�DQG�GHYHORSPHQW�RI�+$3�LQYHQWRULHV�DV

SDUW�RI�ILVFDO�\HDU�������)<����6HFWLRQ�����JUDQW�IXQGLQJ�

3ODQV�IRU�DFWLYLWLHV�LQ�)<���WR�LPSURYH�WKH������17,�LQFOXGH�

& 3HUIRUPLQJ�TXDOLW\�DVVXUDQFH�TXDOLW\�FRQWURO��4$�4&��RI�PDMRU�VRXUFH�GDWD�

& )LOOLQJ�GDWD�JDSV��DQG��

& 2EWDLQLQJ�DGGLWLRQDO�VWDWH�GDWD��

0V��3RSH�UHTXHVWHG�WKDW�ZRUNVKRS�SDUWLFLSDQWV�EH�SUHSDUHG�WR�GLVFXVV�WKUHH�TXHVWLRQV�LQ

WKH�VPDOO�GLVFXVVLRQ�JURXSV�IRU�DLU�WR[LFV�LQYHQWRULHV�

& )RU�DLU�WR[LF�HPLVVLRQ�LQIRUPDWLRQ�WKDW�ZDV�VXEPLWWHG�E\�\RXU�DJHQF\��VWDWH�RU

ORFDO���KRZ�ZHUH�WKH�GDWD�FROOHFWHG�DQG�SUHSDUHG"

& :KDW�UHVWULFWLRQV�OLPLW�WKH�DPRXQW�RI�DLU�WR[LF�HPLVVLRQ�GDWD�WKDW�\RXU�DJHQF\�FDQ

FROOHFW�DQG�SURYLGH"

& :KDW�LQIRUPDWLRQ�FDQ�(3$�XVH�WR�HVWLPDWH�DLU�WR[LF�HPLVVLRQV�ZKHUH�VWDWH�RU�ORFDO

DLU�WR[LF�HPLVVLRQ�GDWD�DUH�ODFNLQJ"
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'DWD�7UDQVIHU�2SWLRQV�DQG�WKH�1(7�'DWDEDVH

/HH�7RRO\��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0V��7RRO\�SUHVHQWHG�DQ�RYHUYLHZ�RI�WKH�RSWLRQV�IRU�GDWD�WUDQVIHU�DQG�WKH�ORJLF�EHKLQG

GHYHORSPHQW�RI�VHYHUDO�RSWLRQV�IRU�VWDWHV�WR�HOHFWURQLFDOO\�VXEPLW�WKHLU�GDWD�WR�(3$���7KH�FXUUHQW

GDWD�WUDQVIHU�RSWLRQV�DUH�

& $,56�$LUV�)DFLOLW\�6XEV\VWHP��$)6�¥WKLV�RSWLRQ�KDV�EHHQ�XVHG�IRU�WUDQVIHUULQJ

6,3�DQG�DQQXDO�HPLVVLRQ�LQYHQWRU\�GDWD�WR�(3$���7KLV�RSWLRQ�FDQ�EH�XVHG�WR

WUDQVIHU�RQO\�SRLQW�VRXUFH�GDWD���(3$�ZLOO�WDNH�WKH�GDWD�LQ�$)6�DQG�WUDQVIHU�LW�WR

WKH�1(7���0RUH�LQIRUPDWLRQ�RQ�WKH�XVH�RI�WKLV�RSWLRQ�PD\�EH�IRXQG�RQ�WKH�:RUOG

:LGH�:HE�DW�ZZZ�HSD�JRY�WWQ�DLUV�

& 1(7�,QSXW�)RUPDW¥WKLV�QHZ�RSWLRQ�KDV�UHFHQWO\�EHHQ�PDGH�DYDLODEOH���7KLV�LV�WKH

UHFRPPHQGHG�RSWLRQ�DW�WKLV�WLPH���+RZHYHU��LW�VKRXOG�EH�QRWHG�WKDW�SRLQW�VRXUFH

GDWD�VXEPLWWHG�WR�WKH�1(7�ZLOO�QRW�EH�WUDQVIHUUHG�WR�$)6���0RUH�LQIRUPDWLRQ�RQ

XVLQJ�WKH�1(7�,QSXW�)RUPDW�PD\�EH�IRXQG�DW�ZZZ�HSD�JRY�RDU�RDTSV�HILJ�HL �

& (,,3�(OHFWURQLF�'DWD�,QWHUFKDQJH��(',��;��¥WKLV�IRUPDW�LV�EHLQJ�XVHG�LQ�D�SLORW

GHPRQVWUDWLRQ�SURMHFW�XQGHU�WKH�'DWD�0DQDJHPHQW�&RPPLWWHH�RI�(,,3���7ZR

VWDWHV��&DOLIRUQLD�DQG�3HQQV\OYDQLD��DUH�FXUUHQWO\�XVLQJ�(',�WR�VHQG�WKHLU�GDWD�WR

(3$���,W�DSSHDUV�WKDW�(3$�PD\�HVWDEOLVK�(',�LQIUDVWUXFWXUH�DFURVV�WKH�$JHQF\�

HVSHFLDOO\�WR�VXSSRUW�GDWD�UHSRUWLQJ�IURP�LQGXVWU\���0RUH�LQIRUPDWLRQ�RQ�XVLQJ�WKH

(,,3�(',�;���IRUPDW�PD\�EH�IRXQG�DW�ZZZ�HSD�JRY�RDU�RDTSV�HLLS �DQG�DOVR

ZZZ�HSD�JRY�HF�HGL��

& 1(7�7H[W�2YHUZULWH�)LOH¥WKLV�RSWLRQ�LQYROYHV�HGLWLQJ�RU�FRPSOHWHO\�UHSODFLQJ

�RYHUZULWLQJ��WKH������1(7�LQYHQWRU\�LQ�WKH�IRUPDW�LQ�ZKLFK�LW�ZDV�GLVWULEXWHG�WR

WKH�VWDWHV�IURP�(3$���0RUH�LQIRUPDWLRQ�RQ�XVLQJ�WKH�1(7�WH[W�RYHUZULWH�ILOH�PD\

EH�IRXQG�DW�ZZZ�HSD�JRY�RDU�RDTSV�HILJ�HL �

7KH�QHZ�2UDFOH �1(7�GDWDEDVH�ZDV�EDVHG�RQ�WKH�(,,3�GDWD�PRGHO���,W�LV�DQ�LQWHUQDO�(3$�

V\VWHP�DQG�KDV�QR�FDOFXODWLRQDO�FDSDELOLWLHV���(3$�IRUHVHHV�IXWXUH�FDSDELOLW\�IRU�VWDWHV�WR�EH�DEOH

WR�GRZQORDG�VXPPDU\�UHSRUWV�IURP�WKH�1(7�GDWDEDVH��EXW�LW�ZLOO�QRW�EHFRPH�DQ�LQWHUDFWLYH�WRRO

IRU�VWDWHV�WR�XVH�WR�PDQDJH�WKHLU�DLU�HPLVVLRQV�LQYHQWRU\�GDWD���7KH�2UDFOH �¦VFULSW§�XVHG�WR�FUHDWH�

WKH�1(7�GDWDEDVH�ZLOO�VRRQ�EH�DYDLODEOH�IRU�VWDWH�RU�ORFDO�DJHQFLHV�WR�XVH���+RZHYHU��WKH�VFULSW
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ZLOO�RQO\�FUHDWH�D�¦VKHOO§�GDWDEDVH�DQG�ZLOO�FRQWDLQ�QR�GDWD�RU�FDOFXODWLRQDO�FDSDELOLWLHV���6WDWHV

PD\�WKHQ�FXVWRPL]H�WKH�GDWDEDVH�DW�WKHLU�GLVFUHWLRQ�

&KDQJLQJ�WKH�6&&�6\VWHP

5RQ�5\DQ��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0U��5\DQ�SUHVHQWHG�WKH�EDFNJURXQG�RQ�WKH�QHHG�IRU�D�XQLYHUVDO�FDWHJRUL]DWLRQ�VFKHPH�DQG

LGHQWLILHG�VRPH�RI�WKH�SLWIDOOV�RI�WKH�FXUUHQW�6&&�V\VWHP���7KHVH�LQFOXGH�

& %RWK�WKH�6&&�DQG�$UHD�DQG�0RELOH�6RXUFH��$06��FRGH�V\VWHPV�KDYH�ORVW�PXFK

RI�WKHLU�RULJLQDO�RUJDQL]DWLRQ�

& 7KH�VDPH�SURFHVV�FDQ�KDYH�GLIIHUHQW�FRGHV�EHFDXVH�WKURXJKSXW�XQLWV�GLIIHU�

& ,W�LV�GLIILFXOW�WR�GHVFULEH�SURFHVVHV�FRQVLVWHQWO\��DQG�

& 7KH�V\VWHP�LV�GLIILFXOW�WR�PDLQWDLQ�

7KH�(,,3�VXEFRPPLWWHH�RQ�UHYLVLQJ�WKH�6&&�V\VWHP�KDV�PDGH�VHYHUDO�GHFLVLRQV

FRQFHUQLQJ�WKH�QHZ�V\VWHP�FRGHV��ZKLFK�ZLOO�EH�NQRZQ�DV�3URFHVV�&ODVVLILFDWLRQ�&RGHV��3&&V��

& 7KH�QHHG�WR�FUHDWH�D�QHZ�V\VWHP��QRW�UHYLVH�WKH�FXUUHQW�6&&V�

& 3RLQW�DQG�DUHD�VRXUFH�FRGHV�VKRXOG�EH�LQWHJUDWHG�

& 1RQ�VRXUFH�GHVFULSWLRQ�LQIRUPDWLRQ�VKRXOG�EH�HOLPLQDWHG�

& 6RXUFH�LQIRUPDWLRQ�ZLOO�EH�VHSDUDWHG�LQWR�IRXU�GLVFUHWH�GDWD�HOHPHQWV¥VLWH�W\SH

�W\SH�RI�SRLQW�VRXUFH�IDFLOLW\�RU�DUHD�VRXUFH�FDWHJRU\���HTXLSPHQW�W\SH��W\SH�RI

LQGLYLGXDO�SLHFH�RI�HTXLSPHQW�RU�W\SLFDO�DJJUHJDWLRQ�RI�HTXLSPHQW���PDWHULDO��W\SH

RI�PDWHULDO�EXUQHG��VWRUHG��KDQGOHG��SURGXFHG���DQG�HPLVVLRQ�SURFHVV��EUHDWKLQJ�

ZRUNLQJ��FRPEXVWLRQ���DQG

& &RGH�QXPEHUV�ZLOO�QRW�LQGLFDWH�KLHUDUFK\¥WKLV�DOORZV�IRU�LQILQLWH

VXEFDWHJRUL]DWLRQ�DQG�DQ�LQILQLWH�QXPEHU�RI�¦UROO�XS§�VFKHPHV�
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7KH�LPSOLFDWLRQV�RI�FKDQJLQJ�WKH�6&&�V\VWHP�ZLOO�EH�IDU�UHDFKLQJ�DQG�PDQ\�V\VWHPV�ZLOO

EH�DIIHFWHG���(3$�ZLOO�KHOS�HDVH�WKH�WUDQVIHU�E\�GHYHORSLQJ�WZR�WRROV�WR�EH�XVHG�WR�KHOS�FKDQJH

RYHU�WR�WKH�QHZ�3&&V���7KH�ILUVW�ZLOO�EH�FURVV�UHIHUHQFH�WDEOHV�VKRZLQJ�KRZ�FXUUHQW�6&&V�PD\

FRUUHVSRQG�WR�WKH�QHZ�3&&V���7KH�VHFRQG�ZLOO�EH�VRIWZDUH�GHYHORSHG�WR�KHOS�LGHQWLI\�ZKLFK

FRGHV�VKRXOG�EH�XVHG�IRU�D�VSHFLILF�SURFHVV���+RZHYHU��0U��5\DQ�SRLQWHG�RXW�WKDW�WKHUH�ZLOO�QRW

QHFHVVDULO\�EH�D�RQH�WR�RQH�PDWFK�EHWZHHQ�WKH�H[LVWLQJ�6&&V�DQG�WKH�QHZ�3&&V�

1DWLRQDO�(PLVVLRQ�7UHQGV��1(7��,QYHQWRU\

6KDURQ�1L]LFK�DQG�*UHJRU\�6WHOOD��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0V��1L]LFK�GHVFULEHG�WKH�1(7�DV�D�GDWDVHW�GHYHORSHG�IURP�WKH�,QWHULP�,QYHQWRU\�DQG�VWDWH

DJHQF\�GDWD�WKDW�ZDV�FUHDWHG�WR�DVVLVW�(3$�LQ�WKH�GHYHORSPHQW�RI�WKH�R]RQH�DQG�30�1$$46�DQG

DV�D�VWDUWLQJ�SRLQW�IRU�VWDWHV�WR�GHYHORS������SHULRGLF�HPLVVLRQ�LQYHQWRULHV��3(,V����7KH�1(7�LV

XVHG�E\�VWDWHV��(3$��UHJLRQDO�RUJDQL]DWLRQV�VXFK�DV�WKH�6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQ

,QLWLDWLYH��6$0,���PRGHOLQJ�FHQWHUV�VXFK�DV�2DN�5LGJH��LQGXVWU\��DQG�WKH�(XURSHDQ�8QLRQ

(QYLURQPHQWDO�*URXS�

7KH�1(7�FRQWDLQV�LQIRUPDWLRQ�LQFOXGLQJ�HVWLPDWHV�SUHGLFWHG�IURP�WKH������1DWLRQDO

$FLG�3UHFLSLWDWLRQ�$VVHVVPHQW�3URJUDP��1$3$3��LQYHQWRU\��UHDO�GDWD�IURP�������DQG�HVWLPDWHV

IRU������IRU�

& 3RLQW�VRXUFH�GDWD¥SODQW�LQIRUPDWLRQ�DW�WKH�6&&�OHYHO�IRU�XWLOLWLHV�DQG�QRQ�

XWLOLWLHV�

& $UHD�VRXUFH�GDWD¥DW�WKH�FRXQW\�OHYHO�E\�6&&��DQG

& 0RELOH�VRXUFH�GDWD¥IRU�RQURDG�DQG�QRQURDG�VRXUFHV�

'HWDLOV�FRQFHUQLQJ�PHWKRGV�XVHG�WR�JHQHUDWH�GDWD�DQG�KRZ�WR�REWDLQ�WKH�UHSRUW�IRU�D�VWDWH

FDQ�EH�IRXQG�DW�ZZZ�HSD�JRY�WWQ�FKLHI�HLBGDWD�KWPO �
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0U��6WHOOD�GLVFXVVHG�SODQQHG�UHYLVLRQV�WR�WKH�1(7�WR�EH�PDGH�LQ�)<���DQG�EH\RQG��

7KHVH�LQFOXGH�

& 4XDOLW\�DVVXUDQFH�FKHFNV��SDUWLFXODUO\�RI�SRLQW�VRXUFH�GDWD�

& 5HYLVLRQ�RI�PRGHOLQJ�SDUDPHWHUV�WR�PDNH�WKH�LQYHQWRU\�PRUH�XVHU�IULHQGO\�

& &RQYHUVLRQ�RI�WKH�1(7�SURFHGXUHV�GRFXPHQW�WR�3ODLQ�/DQJXDJH�

& ,QFRUSRUDWLRQ�RI������3(,�GDWD�IRU�SRLQW�DQG�DUHD�VRXUFHV��DQG�

& 5HILQHPHQW�RI�FDWHJRULHV�IRU�IXJLWLYH�GXVW�DQG�30 �
���

0U��6WHOOD�HQFRXUDJHG�DOO�VWDWHV�WR�UHYLHZ�WKH�GDWD�LQ�WKH�1(7�DQG�VHQG�UHYLVLRQV�DV�DSSURSULDWH�

,QWURGXFWLRQ�WR�$LU�(PLVVLRQ�(VWLPDWLRQ�7RROV

'ZLJKW�%DLOH\��/RFNKHHG�0DUWLQ

0U��%DLOH\�SUHVHQWHG�DQ�RYHUYLHZ�RI�WKH�WRROV�DYDLODEOH�WKURXJK�(3$�WR�DVVLVW�LQ

LQYHQWRU\�SUHSDUDWLRQ���7KHVH�LQFOXGH�

& $3����9ROXPHV�,�DQG�,,¥FRQWDLQ�FULWHULD�DQG�+$3�HPLVVLRQV�LQIRUPDWLRQ

LQFOXGLQJ�WKH�W\SHV�RI�VRXUFHV�HPLWWLQJ�DLU�SROOXWDQWV��SURFHVV�GHVFULSWLRQV�

LGHQWLILFDWLRQ�RI�SRWHQWLDO�UHOHDVH�SRLQWV��DQG�HPLVVLRQ�IDFWRUV�IRU�FRQWUROOHG�DQG

XQFRQWUROOHG�SURFHVVHV���$3����LV�DYDLODEOH�IRU�GRZQORDG�IURP

ZZZ�HSD�JRY�WWQ�FKLHI�

& (,,3�3URFHGXUDO�'RFXPHQWV¥VHULHV�RI�VHYHQ�YROXPHV�SUHVHQWLQJ�SUHIHUUHG�DQG

DOWHUQDWLYH�HPLVVLRQ�LQYHQWRU\�PHWKRGV���7KHVH�GRFXPHQWV�DUH�DYDLODEOH�IRU

GRZQORDG�IURP�ZZZ�HSD�JRY�RDU�RDTSV�HLLS�

& /RFDWLQJ�DQG�(VWLPDWLQJ��/	(��6HULHV¥SHHU�UHYLHZHG�UHSRUWV�FRQWDLQLQJ

LQIRUPDWLRQ�RQ�VRXUFHV�HPLWWLQJ�+$3V��SURFHVV�GHVFULSWLRQV��LGHQWLILFDWLRQ�RI

SRWHQWLDO�UHOHDVH�SRLQWV��DQG�HPLVVLRQ�IDFWRUV�IRU�FRQWUROOHG�DQG�XQFRQWUROOHG

SURFHVVHV����7KHVH�GRFXPHQWV�DUH�DYDLODEOH�IRU�GRZQORDG�IURP

ZZZ�HSD�JRY�WWQ�FKLHI�
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& )DFWRU�,QIRUPDWLRQ�5HWULHYDO�6\VWHP��),5(��9HUVLRQ����¥LV�DYDLODEOH�IRU

GRZQORDG�IURP�ZZZ�HSD�JRY�WWQ�FKLHI���8SGDWHV�ZLOO�LQFOXGH�D�:LQGRZV�

YHUVLRQ�IRUPDW��D�VHDUFKDEOH�GDWDEDVH�FRQWDLQLQJ�(3$©V�UHFRPPHQGHG�HPLVVLRQ

IDFWRUV�IRU�FULWHULD�DQG�WR[LF�SROOXWDQWV��HPLVVLRQ�IDFWRUV�WKURXJK�6XSSOHPHQW�&�RI

$3�����DQG�D�FRPSOHWH�6&&�OLVWLQJ�

& 7$1.6�9HUVLRQV�����DQG����¥FDOFXODWLRQDO�VRIWZDUH�WR�HVWLPDWH�HPLVVLRQV�IURP

RUJDQLF�OLTXLG�VWRUDJH�WDQNV��YHUVLRQ�����LV�:LQGRZV �EDVHG��DYDLODEOH�IRU�

GRZQORDG�IURP�ZZZ�HSD�JRY�WWQ�FKLHI�

& $LU�&OHDULQJKRXVH�IRU�,QYHQWRULHV�DQG�(PLVVLRQ�)DFWRUV��&+,()��&RPSDFW

'LVN�5HDG�2QO\�0HPRU\��&'�520�����¥FRQWDLQV�WKH�(,,3�SURFHGXUDO

GRFXPHQWV��$3�����$3����EDFNJURXQG�GRFXPHQWV��/	(�GRFXPHQWV��6&&�OLVW�

6,&�&RGH�OLVW��DQG�LQVWDOO�FRSLHV�RI�),5(��7$1.6��3HUVRQDO�&RPSXWHU�YHUVLRQ�RI

WKH�%LRJHQLF�(PLVVLRQV�,QYHQWRU\�6\VWHP��3&�%(,6���:$7(5���DQG

&+(0'$7����&RQWDFW�,QIR�&+,()�IRU�LQIRUPDWLRQ�DERXW�KRZ�WR�REWDLQ�WKH�&'�DW

��������������YLD�H�PDLO�DW�LQIR�FKLHI#HSD�JRY��RU�YLD�WKH�:RUOG�:LGH�:HE�DW

ZZZ�HSD�JRY�WWQ�FKLHI�

& $LU�&+,()�&'�520����¥GXH�IRU�UHOHDVH�LQ�2FWREHU�������9HUVLRQ�����ZLOO

IHDWXUH�LPSURYHG�IXQFWLRQDOLW\�DQG�LQFOXGH�9ROXPH�,,�RI�$3�����0RELOH�6RXUFHV�

DQG�$GREH �FRQYHUVLRQV�RI�$3����9ROXPH�,�EDFNJURXQG�GRFXPHQWV�DQG�/	(�

GRFXPHQWV�

& (PLVVLRQ�,QYHQWRU\�7UDLQLQJ�&'¥LV�GHVLJQHG�DV�D�WUDLQLQJ�RU�UHIHUHQFH�WRRO�IRU

VWDWH�DQG�ORFDO�DJHQFLHV���,W�LV�EDVHG�RQ�WKH�(,,3�JXLGDQFH�GRFXPHQWV�DQG�RWKHU

LQYHQWRU\�JXLGDQFH�UHIHUHQFHV���7KLV�&'�LV�QRW�\HW�DYDLODEOH���&KHFN�ZLWK�,QIR

&+,()�IRU�XSGDWHV�RQ�WKH�VWDWXV�

& )D[�&+,()¥LQYHQWRU\�SUHSDUHUV�FDQ�FDOO�)D[�&+,()�WR�UHTXHVW�GRFXPHQWV��

$YDLODEOH�GRFXPHQWV�LQFOXGH�9ROXPHV�,�DQG�,,�RI�$3�����PRELOH�VRXUFH

GRFXPHQWV��WHFKQLFDO�SDSHUV��DQG�QHZVOHWWHUV���7KH�UHTXHVWHG�GRFXPHQW�ZLOO�EH

ID[HG�WR�\RX���)URP�D�ID[�PDFKLQH��FDOO��������������RU����������������5HTXHVW

GRFXPHQW��������IRU�D�FRPSOHWH�OLVW�RI�DYDLODEOH�GRFXPHQWV��

& (),*�/LVW�6HUYHU¥H�PDLO�OLVW�WR�UHFHLYH�WKH�&+,()�QHZVOHWWHU�DQG�(),*�QHZV

XSGDWHV���7R�VXEVFULEH��H�PDLO�D�PHVVDJH�WR�¦OLVWVHUYHU#XQL[PDLO�USWQF�HSD�JRY§

DQG�W\SH�¦6XEVFULEH�&+,()�)LUVWQDPH�/DVWQDPH§��DQG

& ,QIR�&+,()�+HOS�'HVN¥RIIHUV�KHOS�ZLWK�GDWDEDVHV�DQG�&'�520V��DVVLVWDQFH�WR

ILQG�HPLVVLRQV�DQG�LQYHQWRU\�PDWHULDOV��DQG�KHOS�ZLWK�WKH�&+,()�:RUOG�:LGH

:HE�VLWH�DQG�GRZQORDGLQJ�ILOHV���&DOO���������������ID[���������������RU�VHQG

H�PDLO�WR�¦LQIR�FKLHI#HSD�JRY§�
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6HFWLRQ��

:RUNVKRS�'LVFXVVLRQ�*URXSV

)RU�WKH�SXUSRVH�RI�GLVFXVVLRQ��WKH�ZRUNVKRS�DWWHQGHHV�ZHUH�GLYLGHG�LQWR�IRXU�JURXSV��

(DFK�RI�WKHVH�JURXSV�PHW�ZLWK�D�VHULHV�RI�(),*�UHSUHVHQWDWLYHV�WR�DVN�TXHVWLRQV�DQG�FRPPHQW�RQ

WKH�IROORZLQJ�WRSLFV�

& 30 �2YHUYLHZ��PRGHUDWHG�E\�7RP�3DFH�
���

& 1HZ�1$$46�DQG�WKH�&RQVROLGDWHG�5HSRUWLQJ�5XOH��PRGHUDWHG�E\�6WHYH

%URPEHUJ�DQG�'DYLG�0LVHQKHLPHU�

& $LU�7R[LFV��PRGHUDWHG�E\�$QQH�3RSH�DQG�/DXUHO�'ULYHU��DQG

& 'DWD�0DQDJHPHQW�DQG�WKH�1HZ�6&&�6\VWHP��PRGHUDWHG�E\�/HH�7RRO\�DQG�5RQ

5\DQ�

30 �2YHUYLHZ
���

0RGHUDWHG�E\�7RP�3DFH

3DUWLFLSDQWV�ZHUH�JLYHQ�WKH�RSSRUWXQLW\�WR�SURYLGH�IHHGEDFN�RQ�WKH�TXHVWLRQV�

& :KDW�FDQ�(3$�GR�WR�KHOS�VWDWH�DQG�ORFDO�DLU�DJHQFLHV�ZLWK�WKHLU�30 �LQYHQWRULHV"
���

DQG

& :KDW�FDQ�WKH�VWDWH�DQG�ORFDO�DLU�DJHQFLHV�EH�GRLQJ�QRZ�RQ�WKHLU�30 �LQYHQWRULHV"
���

0DMRU�LVVXHV�WKDW�ZHUH�GLVFXVVHG��TXHVWLRQV��DQG�DFWLRQ�LWHPV�RQ�WKHVH�WRSLFV�DUH

VXPPDUL]HG�EHORZ�
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(3$�VKRXOG�SURYLGH�

& *XLGDQFH�IRU�DOO�DVSHFWV�RI�WKH�30 �LQYHQWRULHV�WKDW�VKRXOG�LQFOXGH�
���

d *HQHUDO�RYHUYLHZ�RI�30 �DQG�ZKDW�QHHGV�WR�EH�GRQH�WR�SURGXFH�DQ
���

HPLVVLRQ�LQYHQWRU\���4XHVWLRQV�WR�EH�DQVZHUHG�DUH�

� :KDW�LV�30 �DQG�KRZ�GRHV�LW�GLIIHU�IURP�30 "
���� � � � � � � ��

� :KDW�DUH�WKH�GLUHFW�SROOXWDQWV�DQG�SUHFXUVRUV�IRU�30 "
���

� :KDW�DUH�WKH�VRXUFHV�RI�GLUHFW�DQG�VHFRQGDU\�30 "
���

� 'R�VWDWHV�QHHG�WR�FDOFXODWH�VHFRQGDU\�HPLVVLRQV��RU�MXVW�HVWLPDWH

WKH�HPLVVLRQV�RI�SUHFXUVRUV"��0U��3DFH�VWDWHG�WKDW�VWDWHV�ZLOO�QHHG

WR�LQYHQWRU\�RQO\�WKH�GLUHFW�HPLVVLRQV�DQG�SUHFXUVRUV�RI�30 �
���

d 0RUH�GHWDLOHG�JXLGDQFH�UHODWHG�WR�30 �LQYHQWRU\�LVVXHV�LQFOXGLQJ�
���

� 6RXUFH�WHVWLQJ�PHWKRGV��LQFOXGLQJ�PHWKRGV�IRU�FRQGHQVDEOHV�

� 30 �HPLVVLRQ�IDFWRUV�DQG�FRQWURO�HIILFLHQFLHV�
���

� 6RXUFHV�DQG�WKH�HVWLPDWLRQ�PHWKRGV�IRU�DPPRQLD�HPLVVLRQV�

� 'DWD�IRUPDWV�DQG�KRZ�WKH�LQYHQWRU\�GDWD�ZLOO�EH�IHG�LQWR�PRGHOV�

� 7HPSRUDO�DOORFDWLRQ�RI�HPLVVLRQ�HVWLPDWHV��DQG�

� &RQWUROV�DQG�FRQWURO�VWUDWHJLHV���,QIRUPDWLRQ�DERXW�FRQWUROV�VKRXOG

LQFOXGH�WKH�PHFKDQLFV�RI�FDOFXODWLRQV�IRU�WKH�DSSOLFDWLRQ�RI

FRQWUROV�DQG�LQIRUPDWLRQ�DERXW�KRZ�GLIIHUHQW�FRQWUROV�DIIHFW�WKH

SURSRUWLRQV�RI�SDUWLFOH�VL]HV�WKDW�DUH�HPLWWHG�

0U��3DFH�VWDWHG�WKDW�LQIRUPDWLRQ�DERXW�SROOXWDQWV�DQG�VRXUFHV�ZLOO�EH�LQ�WKH

02'(/6��SDFNDJH���7KH�$6(0�VKRXOG�DOVR�EH�KHOSIXO�LQ�LGHQWLI\LQJ�DQG

HVWLPDWLQJ�DUHD�VRXUFHV���$�EHWD�YHUVLRQ�RI�WKH�$6(0�VKRXOG�EH�DYDLODEOH

��\HDU�IURP�QRZ���,QYHQWRU\�SUHSDUHUV�VKRXOG�XVH�WKH�$3����$SSHQGL[�%

DV�D�UHVRXUFH�IRU�SDUWLFOH�VL]H�GLVWULEXWLRQV����

& 5RDGPDS�RU�FURVVZDON�RI�WKH�DOO�DYDLODEOH�HPLVVLRQ�WRROV�LQFOXGLQJ�JXLGDQFH�RQ

KRZ�WR�UHODWH�WKH�WRROV�WR�WKH�WDVNV�

& 6XSSRUW�LQ�UHVSRQVH�WR�WKH�IROORZLQJ�SROLF\�UHODWHG�QHHGV�LVVXHV�

d $�WLPH�OLQH�IRU�LQYHQWRU\�VXEPLVVLRQ��6,3V��DQG�RWKHU�PLOHVWRQHV���0U�

3DFH�VXJJHVWHG�WKDW�WKH�VWDWHV�ORRN�WR�WKH�&RQVROLGDWHG�5HSRUWLQJ�5XOH�IRU

LQIRUPDWLRQ���7KH�EDVH�\HDU�VKRXOG�SUREDEO\�EH������DQG�WKH�LQYHQWRU\

VKRXOG�EH�VXEPLWWHG�DURXQG������WR������
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d 3ROLF\�JXLGDQFH�WR�WKH�(3$�5HJLRQDO�2IILFHV�

d $�FOHDU�PDQGDWH�WR�LQYHQWRU\�HPLVVLRQV�RI�DPPRQLD�DQG�RWKHU�30
���

SUHFXUVRUV��ZKLFK�WKH�VWDWHV�QHHG��DQG

d +DV�WKH�(3$�FRQVLGHUHG�DQ\�ZD\V�WR�UHGXFH�WKH�EXUGHQ�E\�ILWWLQJ�

UHTXLUHPHQWV�IRU�WKH�30 �LQYHQWRU\�ZLWK�RWKHU�LQYHQWRULHV"
���

& 7UDLQLQJ¥DUHDV�RI�QHHG�ZHUH�LGHQWLILHG�DQG�IRUPDWV�ZHUH�VXJJHVWHG�

d 7UDLQLQJ�IRU�$6(0�DQG�WKH�+LJKZD\�9HKLFOH�3DUWLFXODWH�0RGHOV

3$57��3$57��

d 7UDLQLQJ�RQ�KRZ�WR�XVH�(3$�30 �LQYHQWRU\�JXLGDQFH�
���

d 7UDLQLQJ�FRXOG�EH�WKURXJK�VDWHOOLWH�FRXUVHV��FRPSXWHU�EDVHG�FRXUVHV�

ZRUNVKRSV��DQG�YLGHR�FRQIHUHQFLQJ���6DWHOOLWH�DQG�FRPSXWHU�EDVHG�FRXUVHV

KDYH�WKH�DGYDQWDJH�RI�EHLQJ�FKHDSHU��EXW�ZRUNVKRSV�DOORZ�IRU�LQWHUDFWLRQ��

,W�ZRXOG�EH�EHVW�IRU�ZRUNVKRSV�WR�EH�KHOG�DW�(3$�5HJLRQDO�2IILFHV�RU�DW

VWDWHV©�RIILFHV�

d 7UDLQLQJ�VKRXOG�EH�DLPHG�DW�LQGLYLGXDO�VWDWH©V�QHHGV�ZKHQ�SRVVLEOH��DQG

d (3$�VKRXOG�SUHSDUH�EURFKXUHV�WKDW�FDQ�EH�VHQW�WR�IDFLOLWLHV�WR�H[SODLQ�QHZ

UHTXLUHPHQWV�IRU�UHSRUWLQJ�30 �
���

& )XQGLQJ�IRU�DGGLWLRQDO�HIIRUWV�

(3$�VKRXOG�EH�

& ([SORULQJ�ZD\V�WR�XVH�WKH�JOREDO�LQGH[LQJ�V\VWHP��*,6��IRU�DUHD�VRXUFH�DFWLYLW\

GDWD�

& ,PSURYLQJ�FRPPXQLFDWLRQV�EHWZHHQ�DOO�RI�WKH�SOD\HUV���VWDWH��ORFDO��DQG�(3$

KHDGTXDUWHUV�DQG�5HJLRQDO�2IILFHV���6XJJHVWLRQV�ZHUH���

d ,QYHQWRU\�PDQDJHUV�VKRXOG�VXEVFULEH�WR�WKH�&+,()�QHZVOHWWHU�DQG�WKH�,QIR

&+,()�OLVW�VHUYHU�WR�VWD\�FXUUHQW�RQ�QHZ�GHYHORSPHQWV�

d $Q�(3$�5HJLRQDO�2IILFH�FRQWDFW�IRU�30 �LQYHQWRULHV�VKRXOG�EH
���

LGHQWLILHG��DQG
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d 7KH�(3$�QHHGV�WR�FRRUGLQDWH�30 �UHVHDUFK�DQG�KHOS�ZLWK�WKH�GLVWULEXWLRQ
���

RI�UHVXOWV�

6WDWHV�VKRXOG�EHJLQ�WR�

& 8VH�WKH�GUDIW�30 �HPLVVLRQ�LQYHQWRU\�WR�LGHQWLI\�SULRULW\�FDWHJRULHV���/RRN�RQ�
���

ZZZ�HSD�JRY�RDU�RDTSV�HILJ�HL� �IRU�WKH�GUDIW������HPLVVLRQ�LQYHQWRU\��SUHSDUHG

E\�(3$���ZKLFK�LQFOXGHV�30 �HVWLPDWHV��E\�FRXQW\��IRU�WKH�HQWLUH�8QLWHG�6WDWHV�
���

& 5HVHDUFK�PHWKRGV��IDFWRUV��DQG�SDUWLFOH�VL]H�GLVWULEXWLRQV�WKDW�ZLOO�EH�LPSRUWDQW�LQ

WKHLU�VWDWHV���7KH�&DOLIRUQLD�$LU�5HVRXUFHV�%RDUG��&$5%��KDV�VRPH�SDUWLFOH�VL]H

GLVWULEXWLRQ�DQG�VSHFLDWLRQ�WDEOHV�DYDLODEOH���ZZZ�DUE�FD�JRY�HPLVLQY�HLE�KWP�

& 8VH�30 �LQYHQWRULHV��LI�DYDLODEOH��DV�D�VWDUWLQJ�SRLQW�IRU�FKDUDFWHUL]LQJ�30
��� � � � � � � � � � ���

VRXUFHV���5HODWLYH�FRQWULEXWLRQV�RI�VRXUFH�FDWHJRULHV�ZLOO�GLIIHU�IRU�30 �DQG
���

30 ���6L]H�GLVWULEXWLRQ�HVWLPDWHV�DQG�30 �HPLVVLRQ�IDFWRUV�DUH�DYDLODEOH�IURP
�� �� � � � � ���

$3�����&$5%��DQG�(,,3�

& /RRN�DW�LQYHQWRULHV�RI�RWKHU�SROOXWDQWV�IRU�PHWKRGV��DFWLYLWLHV��DQG�FRQWURO

LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�FKDUDFWHUL]H�30 �VRXUFHV��DQG
���

& %HJLQ�SODQQLQJ�RYHUDOO�DSSURDFK�WR�30 �HPLVVLRQ�LQYHQWRU\�GHYHORSPHQW�
���

d 5HYLHZ�WKH�UHVXOWV�RI�DLU�PRQLWRULQJ�LQ�\RXU�UHJLRQ���6HH�)LJXUHV�����DQG

������

d 6WDUW�LQYHVWLJDWLQJ�WKH�IROORZLQJ�FDWHJRULHV�

� 2SHQ�EXUQLQJ�

� $FFLGHQWDO�ILUHV�

� +HDWLQJ��UHVLGHQWLDO�DQG�FRPPHUFLDO��

� 3RLQW�VRXUFHV�

� )XJLWLYH�GXVW�

� $PPRQLD�VRXUFHV��DQG

� ,QGXVWULDO�DUHD�VRXUFHV�

d )XUWKHU�SODQQLQJ�FDQ�LQFOXGH�GHILQLQJ�WKH�VFRSH��IRU�H[DPSOH��RI�DUHD

VRXUFH�FRPEXVWLRQ�VRXUFHV�

� &RQWDFWV�

� 7\SHV�RI�EXUQLQJ�

� /RFDWLRQV�
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Figure 3-1.  PM-2.5 Composition in the Eastern United States 
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Note:  PM-2.5 mass concentrations are determined on at least 1 year of monitoring at each 
location using a variety of non-Federal reference methods.  They should not be used to 
determine compliance with the PM-2.5 NAAQS.
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Figure 3-2.  PM-2.5 Composition in the Western United States 
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� 4XDQWLW\�

� 7LPLQJ�GXUDWLRQ�

� %XUQ�SUDFWLFHV�

� 'DWDEDVHV�

� 6PRNH�PDQDJHPHQW�UHSRUWV�

� 5XOHV�DQG�UXOH�HIIHFWLYHQHVV�

� &RQWUROV�DQG�FRQWURO�HIILFLHQF\��DQG

� $OWHUQDWLYH�GLVSRVDO�SUDFWLFHV�

d ,Q�DGGLWLRQ�WR�LQIRUPDWLRQ�FROOHFWLRQ��LQYHQWRU\�SODQQLQJ�FDQ�EHJLQ�E\�

� 'HYHORSLQJ�VWUDWHJLHV�WR�JDWKHU�LQIRUPDWLRQ�

� ,GHQWLI\LQJ�QHHGV�DQG�DSSURDFKHV�WR�LPSURYH�DFWLYLW\�GDWD�

� ,GHQWLI\LQJ�¦UHSUHVHQWDWLYH�DUHDV§�IRU�VXUYH\V��HWF���

� ,GHQWLI\LQJ�4$�4&�LVVXHV�DQG�GHILQLQJ�WKH�LQYHQWRU\©V�4$�4&

SODQ��DQG

� 8VLQJ�(,,3�GRFXPHQWV�IRU�WKH�JHQHUDO�DSSURDFK�DQG�IRU�VSHFLILF

FDWHJRULHV��H�J���UHVLGHQWLDO�ZRRG�EXUQLQJ��

1HZ�1$$46�DQG�WKH�&RQVROLGDWHG�5HSRUWLQJ�5XOH

0RGHUDWHG�E\�6WHYH�%URPEHUJ�DQG�'DYLG�0LVHQKHLPHU

3DUWLFLSDQWV�ZHUH�JLYHQ�WKH�RSSRUWXQLW\�WR�SURYLGH�IHHGEDFN�RQ�

& 7KH�(PLVVLRQ�,QYHQWRU\�,PSOHPHQWDWLRQ�*XLGDQFH�IRU�2]RQH��3DUWLFXODWH�0DWWHU�

DQG�5HJLRQDO�+D]H�GRFXPHQW��DQG�

& 7KH�SURSRVHG�&RQVROLGDWHG�5HSRUWLQJ�5XOH���

0DMRU�LVVXHV�WKDW�ZHUH�GLVFXVVHG��TXHVWLRQV��DQG�DFWLRQ�LWHPV�RQ�WKHVH�WRSLFV�DUH

VXPPDUL]HG�EHORZ�

30 �*XLGDQFH�DQG�(PLVVLRQ�)DFWRUV�DQG�5HSRUWLQJ
���

& 0DQ\�SDUWLFLSDQWV�UHTXHVWHG�WKDW�(3$�GHYHORS�JXLGDQFH�RQ�KRZ�WR�GHYHORS�D

30 �HPLVVLRQV�LQYHQWRU\��7KHUH�ZDV�D�JHQHUDO�DJUHHPHQW�WKDW�LQ�FRPSDULVRQ�WR
���

WKH�1DWLRQDO�(PLVVLRQ�7UHQGV��1(7��GDWD��VWDWHV�DUH�EHWWHU�SRVLWLRQHG�WR�GHYHORS
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HPLVVLRQV�HVWLPDWHV�DW�WKH�VWDWH�DQG�ORFDO�OHYHOV��JLYHQ�WKDW�(3$�SURYLGHV�WKH

QHFHVVDU\�WRROV�DQG�IXQGLQJ�

& 6RPH�SDUWLFLSDQWV�H[SUHVVHG�FRQFHUQV�WKDW�VWDWH�UHJXODWLRQV�SURKLELW�PDQ\

DJHQFLHV�IURP�FROOHFWLQJ�LQIRUPDWLRQ��DQG�GHYHORSLQJ�LQYHQWRULHV��IRU�SROOXWDQWV

RWKHU�WKDQ�WKRVH�IRU�ZKLFK�WKHUH�DUH�1$$46�VWDQGDUGV���0RUHRYHU��WKHUH�LV�D

FRQFHUQ�WKDW�LQGXVWU\�KDV�KLVWRULFDOO\�EHHQ�UHOXFWDQW�WR�YROXQWDULO\�SURYLGH

LQIRUPDWLRQ�WKDW�LV�QRW�UHTXLUHG�E\�D�PDQGDWH��DQG�VXFK�UHOXFWDQFH�ZLOO�PDNH�LW

KDUG�IRU�DJHQFLHV�WR�UHTXHVW�LQIRUPDWLRQ�WR�HVWLPDWH�HPLVVLRQV�IURP�D�YDULHW\�RI

SROOXWDQWV��PDLQO\�DPPRQLD�

& 2QH�SDUWLFLSDQW�VXJJHVWHG�WKDW�JUDQW�IXQGV�EH�XVHG�WR�KLUH�RXWVLGH�FRQWUDFWRUV�WR

GHYHORS�UHJLRQDO�DQG�RU�ORFDO�HPLVVLRQ�IDFWRUV�IRU�30 �
���

& 3DUWLFLSDQWV�H[SUHVVHG�FRQFHUQV�RYHU�WKH�ODFN�RI�DGHTXDWH�JXLGDQFH�DQG�WRROV�IRU

GHYHORSLQJ�HPLVVLRQV�LQYHQWRULHV�IRU�WKH�SURSRVHG�EDVH�\HDU���7KH\�LQGLFDWHG�WKH\

FDQQRW�EHJLQ�JDWKHULQJ�WKH�DFWLYLW\�GDWD�IRU�WKH�30 �LQYHQWRU\�XQWLO�WKH
���

DSSURSULDWH�HPLVVLRQ�IDFWRUV�KDYH�EHHQ�GHYHORSHG��

)XQGLQJ�IRU�(PLVVLRQ�,QYHQWRULHV�DQG�5HSRUWLQJ�

& 3DUWLFLSDQWV�H[SUHVVHG�FRQFHUQ�RYHU�WKH�LQDGHTXDWH�OHYHOV�RI�IXQGLQJ�DYDLODEOH�IRU

HPLVVLRQV�LQYHQWRU\�GHYHORSPHQW�DQG�LQGLFDWHG�WKDW�(3$�VKRXOG�UHTXHVW�VXIILFLHQW

6HFWLRQ���������IXQGV�IRU�HPLVVLRQV�LQYHQWRU\�DFWLYLWLHV��HVSHFLDOO\�30 ��LQ�LWV
���

EXGJHW�UHTXHVW�WR�&RQJUHVV���(3$�SHUVRQQHO�LQGLFDWHG�WKDW�WKH\�VXEPLWWHG

SURSRVDOV�IRU�����DQG�����JUDQW�IXQGV�WR�EH�XVHG�IRU�HPLVVLRQV�LQYHQWRU\

GHYHORSPHQW���+RZHYHU��IXQGV�DUH�VXEPLWWHG�WR�VWDWHV�DV�EORFN�JUDQWV�DQG�RIWHQ

JHW�VSHQW�RQ�GLIIHUHQW�SURMHFWV�WKDQ�WKH�RULJLQDO�GHVLJQDWLRQ���7KH�(3$�5HJLRQDO

2IILFHV�FDQ�RQO\�VXJJHVW�WR�VWDWHV�ZKHUH�WR�VSHQG�WKHVH�IXQGV���7KHUH�LV�D�QHHG�WR

FRPPXQLFDWH�IXQGLQJ�QHHGV�IRU�HPLVVLRQV�LQYHQWRULHV�WR�XSSHU�PDQDJHPHQW

OHYHOV�DW�VWDWH�DJHQFLHV�VR�IXQGV�FDQ�EH�XVHG�HIILFLHQWO\���,Q�DGGLWLRQ��(3$�DQG

6WDWH�DQG�7HUULWRULDO�$LU�3ROOXWLRQ�3URJUDP�$GPLQLVWUDWRUV�$VVRFLDWLRQ�RI�/RFDO

$LU�3ROOXWLRQ�&RQWURO�2IILFLDOV��67$33$�$/$3&2��PXVW�ZRUN�KDQG�LQ�KDQG�WR

REWDLQ�WKH�DSSURSULDWH�IXQGLQJ�OHYHOV�DQG�GHYHORS�PHFKDQLVPV�WR�VSHQG�IXQGV

HIILFLHQWO\�ZKHUH�WKH\�DUH�EHVW�XVHG���)LQDOO\��VWDWH�HPLVVLRQV�LQYHQWRU\�VWDII�PXVW

OREE\�KDUG�DQG�PDUNHW�WKHLU�SURJUDPV�ZLWKLQ�WKHLU�VWDWHV�WR�REWDLQ�WKH�DSSURSULDWHG

IXQGV��

& 3DUWLFLSDQWV�H[SUHVVHG�FRQFHUQ�WKDW�VRPH�(3$�5HJLRQDO�2IILFHV�DUH�XQGHUVWDIIHG

DQG�VKRXOG�DFTXLUH�DSSURSULDWH�HPLVVLRQV�LQYHQWRU\�SHUVRQQHO���
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& $OO�SDUWLFLSDQWV�DJUHHG�WKDW�WKHLU�DJHQFLHV�DUH�VKRUW�RQ�HPLVVLRQV�LQYHQWRU\�VWDII��

0RUHRYHU��WKH\�LQGLFDWHG�WKDW�HPLVVLRQV�LQYHQWRULHV�DUH�VKRUW�WHUP�DFWLYLWLHV�

PDNLQJ�WKH�KLULQJ�RI�VWDII�GLIILFXOW���2QH�SURSRVLWLRQ�ZDV�WR�XVH�WKH�VXSSRUW�RI

RXWVLGH�FRQWUDFWRUV�H[SHULHQFHG�LQ�WKH�GHYHORSPHQW�DQG�TXDOLW\�DVVXUDQFH�RI

LQYHQWRULHV��DV�ZDV�WKH�FDVH�LQ�GHYHORSLQJ�WKH������LQYHQWRU\��

& 2QH�SDUWLFLSDQW�LQTXLUHG�DERXW�(3$©V�SRVLWLRQ�RQ�VWDWH�DJHQFLHV�XVLQJ�7LWOH�9�IHHV

IRU�WKH�SXUSRVH�RI�HPLVVLRQV�LQYHQWRU\�GHYHORSPHQW�HIIRUW���(3$�VWDII�H[SODLQHG

WKDW�7LWOH�9�IHHV�FDQ�EH�XVHG�IRU�WKH�GHYHORSPHQW�RI�HPLVVLRQV�LQYHQWRULHV�IRU

SRLQW�VRXUFHV�RQO\���7KH�XVH�RI�WKHVH�IHHV�WR�IXQG�RWKHU�LQYHQWRU\�HIIRUWV�LV

SUREOHPDWLF��

& &RPSHWLQJ�HPLVVLRQV�LQYHQWRULHV�DUH�DIIHFWLQJ�VWDWH�UHVRXUFHV���2QH�SDUWLFLSDQW

VXJJHVWHG�WKDW�D�FRQVROLGDWLRQ�RI�HPLVVLRQV�LQYHQWRU\�UHTXLUHPHQWV�ZRXOG�UHVXOW

LQ�JUHDWHU�FRQVLVWHQF\�DQG�VDYH�RQ�UHVRXUFHV�

,PSURYLQJ�WKH�5ROH�RI�(3$�5HJLRQDO�2IILFHV�LQ�3URYLGLQJ�*XLGDQFH�RQ�(PLVVLRQV�,QYHQWRULHV

DQG�2WKHU�,VVXHV

& 6RPH�SDUWLFLSDQWV�LQGLFDWHG�WKDW�(3$�5HJLRQDO�2IILFHV�GR�QRW�VHHP�WR�EH

FRQVLVWHQW�LQ�SURYLGLQJ�JXLGDQFH�RQ�HPLVVLRQV�LQYHQWRU\�GHYHORSPHQW�DQG�LVVXHV��

9DULRXV�VHFWLRQV�ZLWKLQ�WKH�VDPH�5HJLRQDO�2IILFH�PXVW�LPSURYH�WKHLU�LQWHUQDO

FRPPXQLFDWLRQV���0RUHRYHU��(3$�KHDGTXDUWHUV�QHHGV�WR�VWUHVV�FRQVLVWHQF\�DFURVV

5HJLRQDO�2IILFHV�

& 7KHUH�LV�D�QHHG�IRU�(3$�KHDGTXDUWHUV�WR�SURYLGH�WKH�5HJLRQDO�2IILFHV�ZLWK

JXLGDQFH�RQ�WKHLU�UROH�LQ�WKH�HPLVVLRQV�LQYHQWRU\�GHYHORSPHQW�SURFHVV���,W�DSSHDUV

WKDW�VRPH�RI�WKH�(3$�KHDGTXDUWHUV�JXLGDQFH�WR�VWDWH�DQG�ORFDO�DJHQFLHV�LV�JHWWLQJ

ORVW�LQ�WKH�FKDQQHOV���0RUH�HPSKDVLV�LV�QHHGHG�RQ�(3$�FRRUGLQDWLRQ�DQG

FRPPXQLFDWLRQ�ZLWK�VWDWH�DJHQFLHV�WKURXJK�RUJDQL]DWLRQV�VXFK�DV�WKH

0LG�$WODQWLF�5HJLRQDO�$LU�0DQDJHPHQW�$VVRFLDWLRQ��0$5$0$���1RUWKHDVW

6WDWHV�IRU�&RRUGLQDWHG�$LU�8VH�0DQDJHPHQW��1(6&$80���DQG�:HVWHUQ�6WDWHV

$LU�5HVRXUFHV�&RXQFLO��:(67$5����(3$�VWDII�VXJJHVWHG�WKDW�FRPPXQLFDWLRQ

EHWZHHQ�WKH�5HJLRQDO�2IILFHV�DQG�VWDWH�DJHQFLHV�FDQ�EH�LPSURYHG�LI�VWDWHV�WDNH�WKH

LQLWLDWLYH�DQG�LQIRUP�KHDGTXDUWHUV�LI�WKH\�ZHUH�JHWWLQJ�EHWWHU�UHVSRQVHV�IURP

KHDGTXDUWHUV�WKDQ�WKH\�ZHUH�IURP�WKH�5HJLRQDO�2IILFHV���,W�ZDV�DOVR�VXJJHVWHG�WKDW

(3$�KROG�D�QDWLRQDO�PHHWLQJ�IRU�GLYLVLRQ�PDQDJHUV�DW�VWDWH�DJHQFLHV�VSHFLILF�WR

HPLVVLRQV�LQYHQWRULHV��

& 2SWLRQV�RQ�KRZ�WR�FRPPXQLFDWH�GLUHFWO\�ZLWK�VWDWH�DJHQF\�VWDII�ZHUH�GLVFXVVHG�

DQG�LQFOXGHG�WKH�XVH�RI�WKH�&+,()�OLVW�VHUYHU���6XFK�D�PDLOLQJ�OLVW�FDQ�EH�XVHG�WR

H�PDLO�LQYHQWRU\�VWDII�DW�WKH�VWDWH�DJHQFLHV�HYHU\�WLPH�WKDW�(3$�KHDGTXDUWHUV�VHQGV
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JXLGDQFH�DQG�SROLF\�VWDWHPHQWV�WR�WKH�5HJLRQDO�2IILFHV���8VHUV�FDQ�DOVR�LQGLFDWH

ZKDW�LVVXHV�WKH\�ZRXOG�OLNH�WR�EH�QRWLILHG�DERXW���3DUWLFLSDQWV�DJUHHG�WKDW�VXFK

PDLOLQJV�VKRXOG�WDUJHW�WKH�PDQDJHUV�RI�HDFK�HPLVVLRQV�LQYHQWRU\�GHYHORSPHQW

XQLW�DW�WKH�VWDWH�DJHQF\���$QRWKHU�RSWLRQ�LV�WR�FRPPXQLFDWH�ZLWK�LQYHQWRU\�VWDII

WKURXJK�UHJLRQDO�RUJDQL]DWLRQV�DV�GHVFULEHG�DERYH���$�WKLUG�RSWLRQ�LV�WR�SRVW�QHZ

LQIRUPDWLRQ�RQ�(3$©V�(),*�ZHE�SDJH�XQGHU�¦:KDW©V�1HZ§�DQG�RQ�WKH�&+,()

ZHE�VLWH�XQGHU�¦+RW�1HZV�§��7KH�67$33$�$/$3&2�ZHE�VLWH�ZLOO�VRRQ�LQFOXGH�D

ZHE�SDJH�WR�DGYLVH�VWDWH�DQG�ORFDO�DJHQF\�PDQDJHUV�RQ�HPLVVLRQV�LQYHQWRU\�LVVXHV

DQG�WKHLU�LPSRUWDQFH�

&KRLFH�RI�D�%DVH�<HDU�

& 7KH�LVVXH�RI�ZKDW�LV�WKH�DSSURSULDWH�EDVH�\HDU�LV�RSHQ�WR�GLVFXVVLRQ���+RZHYHU��WKH

ILQDO�GHFLVLRQ�ZLOO�EH�OHIW�WR�(3$�PRGHOHUV��

& 7KH�FRQVWUDLQW�LQ�WKH�SURSRVHG�EDVH�\HDU�LV�WKH�UHVXOW�RI�WKH�HQWLUH�SURPXOJDWLRQ

SURFHVV�EHLQJ�GULYHQ�E\��VWDWXWRU\�OLPLWDWLRQ���7KHUH�ZLOO�EH�QR�WLPH�WR�GHYHORS�WKH

QHFHVVDU\�WRROV�DQG�JXLGDQFH�GRFXPHQWV�DQG�VWLOO�PHHW�WKH�VWDWXWRU\�FRQVWUDLQWV�

& 2QH�SDUWLFLSDQW�UHFRPPHQGHG�WKDW�WKH�SURSRVHG�EDVH�\HDU�EH�DOLJQHG�ZLWK�WKH

LQYHQWRU\�\HDUV�RI�RWKHU�SURJUDPV�LQ�RUGHU�WR�HQVXUH�FRQVLVWHQF\�DFURVV

LQYHQWRULHV�DQG�LQ�RUGHU�WR�XVH�UHVRXUFHV�PRUH�HIILFLHQWO\��

& 2QH�SDUWLFLSDQW�LQGLFDWHG�WKDW�D������EDVH�\HDU�LQYHQWRU\�ZLOO�EH�H[WUHPHO\

GLIILFXOW�WR�GHYHORS�EHFDXVH�RI�DUHD�VRXUFHV���$UHD�VRXUFH�VXUYH\V�DUH�GLIILFXOW�WR

FRQGXFW�D�IHZ�\HDUV�DIWHU�WKH�IDFW��HVSHFLDOO\�JLYHQ�WKH�OHYHO�RI�HIIRUW�QHHGHG�IRU

GHYHORSLQJ�DQ�DFFXUDWH�LQYHQWRU\�WKDW�ZLOO�EH�XVHG�IRU�UHJXODWRU\�SXUSRVHV���,Q

UHVSRQVH�WR�D�VXJJHVWLRQ�WR�EXLOG�RQ�DQG�LPSURYH�WKH������SHULRGLF�HPLVVLRQV

LQYHQWRU\��RQH�SDUWLFLSDQW�LQGLFDWHG�WKDW�VXFK�DQ�LQYHQWRU\�PD\�QRW�EH�VXIILFLHQW

JHRJUDSKLFDOO\�IRU�SXUSRVHV�RI�WKH�QHZ�1$$46���

7LPLQJ�RI�30 �DQG�2]RQH�,QYHQWRULHV�DQG�0LOHVWRQHV�
���

& 3DUWLFLSDQWV�UHTXHVWHG�WKDW�(3$�GHYHORS�D�VLQJOH�GRFXPHQW�RQ�KRZ�WR�SUHSDUH�D

30 �HPLVVLRQV�LQYHQWRU\��DQG�WKDW�WUDLQLQJ�DFFRPSDQ\�WKH�GRFXPHQW���(3$�VWDII
���

VDLG�WKDW�(),*�LV�GHYHORSLQJ�D�UHTXLUHPHQWV�GRFXPHQW�WKDW�GLVFXVVHV�VSHFLILFV�

WLPHOLQHV��UROH�RI�(3$�5HJLRQDO�2IILFHV��UROH�RI�(3$�KHDGTXDUWHUV��DUHDV�WKDW�QHHG

WR�EH�FRYHUHG�LQ�WKH�LQYHQWRU\��HWF���7KLV�UHTXLUHPHQWV�GRFXPHQW�ZLOO�EH�DYDLODEOH

LQ�'HFHPEHU��������0RUHRYHU��WKH�(,,3�30 �&RPPLWWHH�LV�SUHSDULQJ�D�:KLWH
���
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3DSHU�LGHQWLI\LQJ�WKH�VWDWH�RI�NQRZOHGJH�IRU�30 ���7KHUH�ZLOO�EH�QR�SURFHGXUHV
���

GRFXPHQW�WKDW�ZRXOG�FRQVROLGDWH�DOO�WKH�UHVRXUFHV�QHFHVVDU\�IRU�WKH�GHYHORSPHQW

RI�D�30 �LQYHQWRU\���$QRWKHU�VRXUFH�LV�WKH�$LU�&+,()�&'�520������H[SHFWHG�WR
���

EH�DYDLODEOH�LQ�2FWREHU�������

+RZ�'R�6WDWHV�7KDW�+DYH�1RW�%HHQ�'HYHORSLQJ�(PLVVLRQV�,QYHQWRULHV�*HW�6WDUWHG�RQ�DQ

(PLVVLRQV�,QYHQWRU\"

& 3DUWLFLSDQWV�UHTXHVWHG�WKDW�WUDLQLQJ�LQ�WKH�IRUP�RI�D�ZRUNVKRS�RU�VKRUW�FRXUVH�DQG

JXLGDQFH�EH�SURYLGHG�IRU�VWDWHV�JHWWLQJ�VWDUWHG�RQ�HPLVVLRQV�LQYHQWRU\

GHYHORSPHQW���7KH\�ZDQW�WR�NQRZ�KRZ�WR�JHW�VWDUWHG��ZKDW�PDWHULDOV�DUH�WKH�PRVW

KHOSIXO��DQG�ZKDW�GDWD�IURP�(3$�GDWDEDVHV�FDQ�EH�XVHG�LQ�WKH�GHYHORSPHQW�RI�WKH

6,3�LQYHQWRULHV���(3$�VWDII�LQGLFDWHG�WKDW�WKH�1(7�GDWDEDVH�PD\�EH�XVHG�DV�D

VWDUWLQJ�SRLQW�LQ�LGHQWLI\LQJ�VRXUFHV�RI�HPLVVLRQV���6WDWH�DJHQFLHV�PD\�ZDQW�WR

DOORFDWH�WKHLU�UHVRXUFHV�WR�LQYHQWRU\�HPLVVLRQV�IURP�PRVW�VLJQLILFDQW�VRXUFHV

ZKLOH�XVLQJ�WKH�1(7�GDWD�DV�D�JDS�ILOOLQJ�WRRO�IRU�OHVV�VLJQLILFDQW�VRXUFHV�RI

HPLVVLRQV�

:KDW�,V�DQ�$SSURSULDWH�6WDUWLQJ�3RLQW�IRU�D�30 �,QYHQWRU\"�
���

& 3DUWLFLSDQWV�UHTXHVWHG�WKDW�(3$�GHYHORS�D�¦KRZ�WR�JHW�VWDUWHG§�GRFXPHQW�IRU

30 �HPLVVLRQV�LQYHQWRU\�SUHSDUDWLRQ�WR�VXSSRUW�WKH������HPLVVLRQV�LQYHQWRU\
���

HIIRUW���(3$�VWDII�VDLG�WKDW�SURFHGXUHV�IRU�HVWLPDWLQJ�30 �HPLVVLRQV�ZHUH
���

GHYHORSHG�IRU�WKH�1(7�GDWDEDVH�EXW�QRW�SXEOLVKHG���30 �HPLVVLRQV�LQ�WKH�1(7
���

XVHG�VWDWH�VSHFLILF�GDWD�ZKHQ�DYDLODEOH��DQG�WKH�¦30�FDOFXODWRU§�ZDV�XVHG�ZKHQ

VWDWH�VSHFLILF�GDWD�ZHUH�QRW�DYDLODEOH���7KLV�PHWKRG�ZRUNHG�ZHOO�IRU�VRPH�VRXUFHV

EXW�QRW�RWKHUV���)RU�PRELOH�VRXUFHV��WKH�3$57��PRGHO�DQG�RWKHU�GRFXPHQWDWLRQ

IURP�WKH�2IILFH�RI�0RELOH�6RXUFHV��206��ZHUH�XVHG���,Q�VXPPDU\��WKH�IROORZLQJ

DSSURDFK�FDQ�EH�XVHG�LQ�VWDUWLQJ�RQ�D�30 �LQYHQWRU\�
���

d 3RLQW�VRXUFHV��XVH�WKH�30�FDOFXODWRU��

d $UHD�VRXUFHV��XVH�WKH�1(7�GDWDEDVH��DQG

d 0RELOH�VRXUFHV��XVH�3$57��PRGHO�����

& 6WDWH�LQYHQWRULHV�RI�30 �IURP�WKH�1(7�FDQ�EH�REWDLQHG�E\�FDOOLQJ�WKH�,QIR
���

&+,()�+HOS�'HVN�DW�����������������+RZHYHU��(3$�QHHGV�WR�PDNH�WKH

SURFHGXUHV�XVHG�IRU�WKH�30 �DQG�1+ �SRUWLRQV�RI�WKH�1(7�DYDLODEOH�WR�WKH�VWDWHV�
���� � �



����MMW?6�?$'2B-(6?),1$/537�:3'

3ROOXWDQWV�7R�%H�5HSRUWHG��8QLWV��DQG�)RUPDW�RI�'DWD�5HSRUWLQJ

& 7KH�SURSRVHG�&RQVROLGDWHG�5HSRUWLQJ�5XOH�UHTXLUHV�WKDW�30 �DQG�30
��� � ���

HPLVVLRQV�EH�UHSRUWHG���3DUWLFLSDQWV�LQGLFDWHG�WKDW�WKRVH�UHSRUWLQJ�UHTXLUHPHQWV

PD\�QRW�DOZD\V�DJUHH�ZLWK�ZKDW�VWDWH�UHJXODWLRQV�UHTXLUH���6RPH�VWDWHV�UHTXLUH�WKDW

30 �EH�UHSRUWHG��QRW�30��DQG�DV�D�UHVXOW�VWDWH�UHJXODWLRQV�PD\�QHHG�WR�EH
��

XSGDWHG�

& 3DUWLFLSDQWV�DVNHG�IRU�FODULILFDWLRQ�RQ�ZKHWKHU�12 �RU�QLWURJHQ�GLR[LGH��12 �
[� � � � �

PXVW�EH�UHSRUWHG��DQG�ZKHWKHU�VXOIXU�R[LGHV��62 ��RU�62 �PXVW�EH�UHSRUWHG���(3$
[ � � �

DFNQRZOHGJHG�WKDW�WKLV�LVVXH�KDV�QRW�EHHQ�UHVROYHG�

5HSRUWLQJ�7KUHVKROGV�IRU�+$3V

& 7KH�SURSRVHG�UHSRUWLQJ�UXOH�OLVWV����+$3V�DOWKRXJK�(3$�LV�UHVSRQVLEOH�IRU�DOO

����+$3V���)RU�VWDWHV�ZKHUH�RQH�RU�PRUH�RI�WKH����SROOXWDQWV�DUH�QRW�SDUWLFXODUO\

RI�FRQFHUQ��WKH�VWDWH�PXVW�QRW�OLPLW�LWVHOI�WR�WKHVH�SROOXWDQWV�DQG�LQVWHDG�LW�PXVW

XVH�MXGJHPHQW�DQG�WDUJHW�VRXUFHV�WKDW�DUH�RI�LQWHUHVW�LQ�LWV�DUHD���(3$�ZLOO�DFFHSW

DQ\�+$3�GDWD�LQ�DGGLWLRQ�WR�WKH����+$3V�OLVWHG�LQ�WKH�UXOH���3DUWLFLSDQWV�VXJJHVWHG

WKDW�WKH�SURSRVHG�UXOH�SULRULWL]H�WR[LFV�E\�LQFOXGLQJ�PRUH�WKDQ�D�VLQJOH�OLVW�

�

& 3DUWLFLSDQWV�VXJJHVWHG�WKDW�WKH�UXOH�LQFOXGH�FODULILFDWLRQ�RI�WKH�OLVWV�RI�PHWDOV�DQG

RWKHU�JHQHULF�+$3V�WR�LGHQWLI\�ZKDW�FRPSRXQGV�DUH�FRYHUHG�LQ�WKHVH�JHQHULF

FDWHJRULHV�

&RQVROLGDWHG�5HSRUWLQJ�5XOH���:KR�,V�5HSRUWLQJ�WR�:KRP"

& 6RPH�SDUWLFLSDQWV�LQGLFDWHG�WKDW�(3$��LQ�LWV�SURSRVHG�UXOH��LV�UHTXLULQJ�WKH�VWDWHV

WR�VXEPLW�OHVV�GDWD�WKDQ�WKH�VWDWHV�KDYH�KLVWRULFDOO\�FROOHFWHG�IURP�LQGXVWU\���$V�D

UHVXOW��VWDWH�UHSUHVHQWDWLYHV�DUH�FRQFHUQHG�WKDW�LQGXVWU\�ZLOO�EH�OHVV�ZLOOLQJ�LQ�WKH

IXWXUH�WR�SURYLGH�LQIRUPDWLRQ�WKDW�LV�QRW�PDQGDWHG�RU�UHTXLUHG�E\�(3$���(3$�VWDII

UHVSRQGHG�E\�VD\LQJ�WKDW�(3$�LV�QRW�SURSRVLQJ�DQ\�FKDQJHV�WR�ZKDW�VWDWHV�FROOHFW

IURP�LQGXVWU\��EXW�RQO\�ZKDW�(3$�QHHGV�IURP�VWDWHV�WR�GR�LWV�MRE�

& 7KH�UXOH�GRHV�QRW�H[WHQG�WR�LQGXVWU\�UHSRUWLQJ�WR�VWDWHV���)DFLOLWLHV�ZLWK�FRQWLQXRXV

HPLVVLRQV�PRQLWRULQJ��&(0��FRXOG�UHSRUW�GLUHFWO\�WR�(3$���)DFLOLWLHV�ZLWK�&(0V

UHSRUWLQJ�XQGHU�WKH�12 �6,3�FDOOV�ZLOO�EH�DEOH�WR�UHSRUW�GLUHFWO\�WR�(3$�XQGHU�WKH
[

UHSRUWLQJ�UXOH�
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0RGXOHV�IRU�'DWD�6\VWHP�'HYHORSPHQW

& 3DUWLFLSDQWV�UHTXHVWHG�WKDW�(3$�KHOSV�VWDWHV�GHYHORS�JHQHULF�GDWD�PDQDJHPHQW

V\VWHPV�WKDW�VWDWHV�FDQ�WDLORU�WR�WHUPLQRORJ\�IDPLOLDU�WR�IDFLOLWLHV�

& 7KH�&RQVROLGDWHG�5HSRUWLQJ�5XOH�LQFOXGHV�WKH�PLQLPXP�GDWD�HOHPHQWV�WKDW�(3$

QHHGV���3DUWLFLSDQWV�LQGLFDWHG�WKDW�WKH\�QHHG�PRUH�GDWD�HOHPHQWV�IRU�WKHLU�VWDWH

SURJUDPV�WKDQ�DUH�SURSRVHG�LQ�WKH�UXOH��HVSHFLDOO\�IRU�WKH�SXUSRVHV�RI�TXDOLW\

DVVXUDQFH���7KH\�UHFRPPHQGHG�WKDW�(3$�EXLOG�RQ�ZKDW�LV�FXUUHQWO\�LQ�WKH�UXOH�

DQG�LQFOXGH�DGGLWLRQDO�UHSRUWLQJ�HOHPHQWV�WKDW�VWDWHV�QHHG�IRU�WKHLU�SURJUDPV�

& 3DUWLFLSDQWV�DUH�FRQFHUQHG�WKDW�EHFDXVH�(3$�LV�DVNLQJ�IRU�OHVV�GDWD�IURP�WKH

VWDWHV��WKH�VWDWH�OHJLVODWXUHV�PD\�UHGXFH�IXQGLQJ�DFFRUGLQJO\�WR�WKHLU�DJHQFLHV�

& 3DUWLFLSDQWV�ZDQWHG�WR�NQRZ�ZKDW�ZDV�QHHGHG�IRU�HPLVVLRQV�LQYHQWRU\�SXUSRVHV

DQG�ZKDW�ZDV�QHHGHG�IRU�PRGHOLQJ�SXUSRVHV�VR�WKH\�FDQ�DVN�IDFLOLWLHV�LQ�WKHLU

DUHDV�IRU�DOO�WKH�LQIRUPDWLRQ�DW�RQH�WLPH���

$LU�7R[LFV

0RGHUDWHG�E\�/DXUHO�'ULYHU�DQG�$QQH�3RSH

$W�WKH�EHJLQQLQJ�RI�HDFK�DLU�WR[LFV�VHVVLRQ��0V��3RSH�SURYLGHG�DQ�RYHUYLHZ�RI�FXUUHQW�DLU

WR[LFV�DFWLYLWLHV�DQG�WKH�LPSRUWDQFH�RI�WKH������17,���6KH�HPSKDWLFDOO\�XUJHG�VWDWH�DQG�ORFDO

DJHQFLHV�WR�VXEPLW�DLU�WR[LFV�LQYHQWRU\�GDWD�WR�KHOS�SRSXODWH�WKH������17,���$V�ZDV�VWUHVVHG�RQ

WKH�SUHYLRXV�GD\��(3$�SUHIHUV�WR�XVH�VWDWH�DQG�ORFDO�GDWD�RYHU�PRVW�GDWD�VRXUFHV�EHFDXVH�WKH\

PRVW�DFFXUDWHO\�UHSUHVHQW�DLU�WR[LF�HPLVVLRQV�RQ�D�ORFDO�OHYHO��

0DMRU�LVVXHV�WKDW�ZHUH�GLVFXVVHG��TXHVWLRQV��DQG�DFWLRQ�LWHPV�RQ�WKHVH�WRSLFV�DUH

VXPPDUL]HG�EHORZ�

�����1DWLRQDO�7R[LFV�,QYHQWRU\

& 3DUWLFLSDQWV�DVNHG�ZKDW�LQYHQWRU\�\HDU�VWDWHV�VKRXOG�UHSRUW�IRU�WKH������17,��ZKDW

VRXUFHV�ZLOO�EH�FRYHUHG��DQG�ZKDW�W\SHV�RI�LQYHQWRU\�GDWD�DUH�QHHGHG���(3$

UHVSRQGHG�WKDW�VWDWHV�VKRXOG�SURYLGH������EDVH�\HDU�GDWD�IRU�PDMRU��PRELOH��DQG
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DUHD�VRXUFHV���(3$�QHHGV�IDFLOLW\�VSHFLILF�GDWD�IRU�VSHFLDWHG�+$3V��QRW�WRWDO

+$3V����)RU�+$3V�WKDW�FDQ�EH�UHSUHVHQWHG�XQGHU�PRUH�WKDQ�RQH�QDPH��WKLV�LV

FRPPRQ�IRU�PHWDO�+$3V���UHSRUW�WKH�+$3�QDPH�RU�&$6�QXPEHU�ZLWK�WKH�PRVW

UHILQHG�GHVFULSWLRQ���7KH�IDFLOLW\�VSHFLILF�GDWD��IDFLOLW\�ORFDWLRQ��VWDFN�SDUDPHWHUV�

HWF���VKRXOG�EH�FRPSOHWH�HQRXJK�IRU�PRGHOLQJ�SXUSRVHV���6WDWHV�FDQ�SURYLGH�DFWXDO

DQQXDO�HPLVVLRQV�HYHQ�WKRXJK�PD[LPXP�KRXUO\�HPLVVLRQV�DUH�SUHIHUUHG�

& 3DUWLFLSDQWV�DVNHG�ZKHQ�WKH������17,�ZLOO�EH�FRPSOHWHG�DQG�KRZ�RIWHQ�WKH�17,

ZLOO�EH�XSGDWHG���(3$�UHVSRQGHG�WKDW�WKH�GUDIW�YHUVLRQ�RI�WKH������17,�IRU�PDMRU

�SRLQW��DQG�RQURDG�PRELOH�VRXUFHV�ZLOO�EH�FRPSOHWHG�RQ�6HSWHPEHU�����������

:KLOH�WKH������17,�LV�LQ�D�GUDIW�YHUVLRQ��VWDWH�DQG�ORFDO�DJHQFLHV�ZLOO�EH�DEOH�WR

SURYLGH�UHYLVHG��DGGLWLRQDO��RU�QHZ������DLU�WR[LFV�GDWD�WR�(3$���7KHVH�GDWD�ZLOO

EH�LQFRUSRUDWHG�LQ�WKH�ILQDO������17,���

7KH�GUDIW�YHUVLRQ�RI�WKH�DUHD�DQG�QRQURDG�PRELOH�SRUWLRQV�RI�WKH������17,�ZLOO�EH

FRPSOHWHG�E\�0DUFK�����������2Q�0DUFK����(3$�ZLOO�VXSSO\�VWDWHV�ZLWK�D�&'��RI

WKH�FRPSOHWH��PDMRU��DUHD��DQG�PRELOH�VRXUFHV��GUDIW������17,�IRU�UHYLHZ���$

��PRQWK�UHYLHZ�SHULRG�ZLOO�IROORZ�DQG�WKH�ILQDO������17,�ZLOO�EH�UHOHDVHG�E\

6HSWHPEHU�����������

7KH�17,�ZLOO�EH�RQ�D���\HDU�F\FOH��H�J���������������������IRU�XSGDWHV�DQG

UHYLVLRQV���(3$�LQWHQGV�WR�KDYH�WKH�17,�GDWHV�FRLQFLGH�ZLWK�6,3�LQYHQWRU\

UHTXLUHPHQWV�

& 3DUWLFLSDQWV�DVNHG�KRZ�VWDWHV�WKDW�KDYH�QRW�SURYLGHG�DQ\�DLU�WR[LFV�GDWD�VKRXOG

SULRULWL]H�GDWD�FROOHFWLRQ�HIIRUWV���(3$�DQVZHUHG�WKDW�IRU�WKH������17,��VWDWHV

VKRXOG�IRFXV�RQ�FRPSOHWLQJ�PDMRU��SRLQW��VRXUFHV���(3$�FDQ�ILOO�LQ�GDWD�JDSV�IRU

DUHD�DQG�PRELOH�VRXUFHV�LI�DEVROXWHO\�QHFHVVDU\�

& 3DUWLFLSDQWV�DVNHG�ZKHQ�(3$�ZLOO�SXEOLVK�WKH������DLU�WR[LFV�¦KRW�VSRWV§�WKDW�DUH

EDVHG�RQ�&(3,�PRGHOLQJ�DQG�KRZ�WKH\�ZLOO�EH�XVHG���(3$�UHVSRQGHG�WKDW�LQ

'HFHPEHU�������(3$�ZLOO�SXEOLVK�MRXUQDO�DUWLFOHV�VKRZLQJ�QDWLRQDO�PDSV�RI�KRW

VSRWV�EDVHG�RQ�&(3,�PRGHOLQJ���7KH�KRW�VSRWV�ZLOO�EH�LGHQWLILHG�DW�WKH�FHQVXV�WUDFW

OHYHO���7KH�KRW�VSRWV�ZLOO�EH�EDVHG�RQ�PRGHOHG�DLU�WR[LFV�H[SRVXUH�FRQFHQWUDWLRQV

DQG�WKH�FRPSDULVRQ�RI�WKHVH�FRQFHQWUDWLRQV�WR�HVWDEOLVKHG�KHDOWK�LPSDFW�UHIHUHQFH

SRLQWV���(3$�ZLOO�XVH�KRW�VSRWV�IRU�UHVLGXDO�ULVN��H[SRVXUH�PRGHOLQJ��DQG�RWKHU

DQDO\VHV��

& 3DUWLFLSDQWV�DVNHG�LI�(3$�FRXOG�SRVWSRQH�WKH�&(3,,�PRGHOLQJ�IRU�EDVH�\HDU�����

XQWLO�PRUH�FRPSOHWH�DLU�WR[LFV�LQYHQWRU\�GDWD�DUH�DYDLODEOH���(3$�VWDWHG�WKDW�(),*

KDV�QR�FRQWURO�RYHU�WKH������PRGHOLQJ�VFKHGXOH��\HW�(),*�PXVW�PHHW�WKH

GHDGOLQH���)RU�WKLV�UHDVRQ��(),*�LV�XUJHQWO\�UHTXHVWLQJ�DLU�WR[LFV�GDWD�IURP�VWDWH

DQG�ORFDO�DJHQFLHV�VR�WKDW�WKH�EHVW�DYDLODEOH������GDWD�DUH�XVHG�IRU�WKH�PRGHOLQJ��
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6RPH�VWDWHV��RU�FRXQWLHV�LQ�VRPH�VWDWHV��WKDW�GR�QRW�SURYLGH�DLU�WR[LFV�GDWD�PLJKW

VKRZ�XS�LQDFFXUDWHO\�DV�KRW�VSRWV��GHSHQGLQJ�RQ�KRZ�GDWD�JDS�ILOOLQJ�LV�FRPSOHWHG

IRU�HDFK�VWDWH��

& 3DUWLFLSDQWV�DVNHG�ZK\�WKH������17,�LV�QHHGHG�WR�GR�D�UHVLGXDO�ULVN�DQDO\VLV��

7KH\�DOVR�DVNHG�IRU�PRUH�LQIRUPDWLRQ�DERXW�WKH�5HVLGXDO�5LVN�3URJUDP���(3$

UHSOLHG�WKDW�6HFWLRQ�����I��UHTXLUHV�(3$�WR�GR�D�ULVN�DQDO\VLV���\HDUV�DIWHU

SURPXOJDWLRQ�RI�D�0$&7�VWDQGDUG���)RU�WKLV�UHDVRQ��WKH�5HVLGXDO�5LVN�3URJUDP

QHHGV�IDFLOLW\�VSHFLILF�GDWD�LQ�RUGHU�WR�GR�WKH�ULVN�DQDO\VLV��7KH�GUDIW�ULVN�DQDO\VLV

UHSRUW�WR�&RQJUHVV�LV�DYDLODEOH��KRZHYHU��WKH�FRPPHQW�SHULRG�LV�RYHU���7KH�GUDIW

UHVLGXDO�ULVN�UHSRUW�LV�DYDLODEOH�DW�WKH�IROORZLQJ�ZHE�VLWH�DGGUHVV��

ZZZ�HSD�JRY�WWQ�RDUSJ�W��UHSRUWV�UULVN�SGI ���7KH�UHSRUW�ZLOO�EHFRPH�ILQDO�RQ

)HEUXDU\���������

&XUUHQW�'DWD�&ROOHFWLRQ�(IIRUWV�IRU�+$3�,QYHQWRULHV

& 7KHUH�LV�QR�DXWKRULW\�IRU�VWDWHV�WR�FROOHFW�DLU�WR[LFV��+$3��GDWD��KRZHYHU��PDQ\

VWDWHV�DUH�DEOH�WR�REWDLQ�+$3�GDWD�YROXQWDULO\�IURP�IDFLOLWLHV�YLD�7LWOH�9�SHUPLWV��

$,56��75,��DQG�0$&7�SURJUDPV�DUH�RWKHU�VRXUFHV�RI�+$3�LQIRUPDWLRQ���0RVW�RI

WKHVH�GDWD�UHVRXUFHV�RQO\�FRYHU�PDMRU��SRLQW��VRXUFHV�

& 6RPH�VWDWHV�UHTXHVW�RQO\�KDUGFRS\�GDWD�IURP�IDFLOLWLHV��ZKHUHDV�RWKHU�VWDWHV�REWDLQ

GDWD�LQ�ERWK�KDUGFRS\�DQG�HOHFWURQLF�IRUPDWV���)RU�H[DPSOH��DSSUR[LPDWHO\����

RXW�RI�������IDFLOLWLHV�LQ�7H[DV�VXEPLW�GDWD�HOHFWURQLFDOO\���,Q�6RXWK�&DUROLQD�

PRVW�RI�WKH�IDFLOLW\�LQIRUPDWLRQ�LV�UHFHLYHG�HOHFWURQLFDOO\���6WDWHV�WKDW�UHFHLYH�PRVW

GDWD�HOHFWURQLFDOO\�DUH�DEOH�WR�VSHQG�PRUH�RI�WKHLU�UHVRXUFHV�RQ�GDWD�PDQDJHPHQW

DQG�TXDOLW\�DVVXUDQFH���0LFURVRIW �$FFHVV��0LFURVRIW �([FHO��DQG�G%$6( �DUH�� � �� � � �

FRPPRQ�VRIWZDUH�UHSRVLWRULHV���0RVW�RI�WKH�GDWD�DUH�RUJDQL]HG�DW�WKH�IDFLOLW\�OHYHO�

& ,Q�VWDWHV�ZKHUH�+$3V�DUH�LQYHQWRULHG��D�PDMRULW\�RI�7LWOH�9�IDFLOLWLHV�VHOI�UHSRUW

WKHVH�+$3�HPLVVLRQV���)RU�VRPH�VWDWHV��DOO�RI�WKH�7LWOH�9�IDFLOLWLHV�VHOI�UHSRUW�WKH

+$3�HPLVVLRQV���+RZHYHU��VWDWHV�PXVW�FDOFXODWH�+$3�HPLVVLRQV�IRU�VPDOOHU

IDFLOLWLHV�ZLWK�OLPLWHG�UHVRXUFHV�RU�NQRZOHGJH���

& 3URJUDPV�IRU�FROOHFWLQJ�+$3�GDWD�YDU\�VLJQLILFDQWO\�IURP�VWDWH�WR�VWDWH���6RPH�DLU

WR[LFV�SURJUDPV�DUH�D�SDUW�RI�WKH�FULWHULD�SROOXWDQW�SURJUDP��VRPH�DUH�LQFRUSRUDWHG

LQWR�WKH�HQIRUFHPHQW�SURJUDP��DQG�VRPH�DUH�D�SDUW�RI�WKH�SHUPLWWLQJ�SURJUDP�

ZKHUHDV�RWKHUV�DUH�LQWHJUDWHG�ZLWK�WKH�0$&7�SURJUDP���)RU�VWDWHV�ZLWK�D�VHSDUDWH

DLU�WR[LFV�SURJUDP��LQWHUDJHQF\�FRRSHUDWLRQ��FRRUGLQDWLRQ��DQG�LQIRUPDWLRQ

H[FKDQJH�LV�QHFHVVDU\�DQG�H[WUHPHO\�EHQHILFLDO�
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& 0RVW�VWDWHV�FROOHFW�+$3�GDWD�RQO\�IRU�PDMRU�VRXUFHV�DQG�VRPH�DUHD�VRXUFHV���2QO\

D�IHZ�VWDWHV�FROOHFW�+$3�GDWD�IRU�PRELOH�DQG�DUHD�VRXUFHV�

+$3�,QYHQWRU\�2EVWDFOHV

:RUNVKRS�SDUWLFLSDQWV�GLVFXVVHG�WKH�REVWDFOHV�WKDW�SUHYHQW�VWDWH�DQG�ORFDO�DJHQFLHV�IURP

FROOHFWLQJ�FRPSOHWH�+$3�LQYHQWRU\�GDWD���7KH�SULPDU\�SUREOHPV�LGHQWLILHG�DUH�VXPPDUL]HG

EHORZ�

& 1R�DXWKRULW\�RU�IHGHUDO�PDQGDWH�IRU�VWDWHV�RU�ORFDO�DJHQFLHV�WR�FROOHFW�+$3

GDWD¥DQ�RYHUZKHOPLQJ�PDMRULW\�RI�DWWHQGHHV�VWUHVVHG�WKH�QHHG�IRU�DXWKRULW\�WR

FROOHFW�+$3�GDWD���:LWKRXW�WKLV�DXWKRULW\��LW�LV�XQOLNHO\�WKDW�DQ\�VWDWH�ZLOO�EH�DEOH

WR�GHYHORS�D�FRPSOHWH�DQG�FRPSUHKHQVLYH�+$3�LQYHQWRU\���2QH�DWWHQGHH�VDLG�WKDW

(3$�VKRXOG�GHYHORS�D�UXOH�IRU�VWDWHV�WR�DGRSW�WKDW�ZRXOG�PDQGDWH�WKH�FROOHFWLRQ�RI

DLU�WR[LFV�LQYHQWRU\�GDWD�

& /LPLWHG�EXGJHWV¥PRVW�SDUWLFLSDQWV�LQGLFDWHG�WKDW�WKHLU�XSSHU�PDQDJHPHQW�GRHV

QRW�YLHZ�DLU�WR[LFV�DV�D�SULRULW\�DQG�WKHUHIRUH�DOORFDWHV�OLPLWHG�IXQGV�IRU�WR[LFV

SURJUDPV���6WDWH�DQG�ORFDO�DJHQFLHV�PXVW�ILUVW�FRPSOHWH�ZRUN�HIIRUWV�RQ�PDQGDWHG

SURMHFWV���,I�WKHUH�LV�QR�PDQGDWH�IRU�DLU�WR[LFV��LW�ZLOO�QRW�EH�D�SULRULW\�DW�WKH�VWDWH

RU�ORFDO�OHYHO���2QH�SDUWLFLSDQW�VXJJHVWHG�WKDW�(3$©V�XSSHU�PDQDJHPHQW�VKRXOG

VSHDN�GLUHFWO\�ZLWK�HDFK�VWDWH�DJHQF\©V�XSSHU�PDQDJHPHQW�WR�FRQYH\�(3$©V

SULRULWLHV���0DQ\�RWKHU�DWWHQGHHV�VDLG�WKDW�(3$�VKRXOG�SURYLGH�PRUH�IXQGV

VSHFLILFDOO\�HDUPDUNHG�IRU�VWDWH�DQG�ORFDO�DJHQFLHV�WR�VSHQG�RQ�DLU�WR[LFV�

& /LPLWHG�UHSRUWLQJ�UHTXLUHPHQWV�DQG�UHSRUWLQJ�WKUHVKROGV¥VWDWHV�ZLWK�OHVV

VWULQJHQW�UHSRUWLQJ�WKUHVKROGV�DUH�QRW�DEOH�WR�REWDLQ�FRPSOHWH�+$3�GDWD��H�J��

WKUHVKROG�RI���WRQ�\HDU���WKXV�SURYLGLQJ�LQFRPSOHWH�+$3�HPLVVLRQV���6RPH�VWDWHV

UHTXLUH�IDFLOLWLHV�WR�UHSRUW�RQO\�WRWDO�+$3V�RU�WRWDO�92&V���7KH�QXPEHU�RI�+$3V

WKDW�IDFLOLWLHV�PXVW�UHSRUW�YDULHV�IRU�HDFK�VWDWH���$WWHQGHHV�FRPPHQWHG�WKDW�WKH

�����17,�ZLOO�QRW�EH�FRQVLVWHQW�DW�D�QDWLRQDO�OHYHO�RU�ZKHQ�FRPSDULQJ�RQH�VWDWH�RU

UHJLRQ�WR�DQRWKHU�EHFDXVH�VWDWHV�KDYH�GLIIHUHQW�UHSRUWLQJ�UHTXLUHPHQWV�DQG

WKUHVKROGV�

& /DFN�RI�WHFKQLFDO�VXSSRUW�DQG�TXDOLILHG�LQGLYLGXDOV�ZLWK�+$3�LQYHQWRU\

H[SHUWLVH¥VHYHUDO�VWDWHV�KDYH�D�FDS�RQ�KRZ�PDQ\�VWDII�PHPEHUV�WKH\�FDQ�KLUH�

KDYH�OLPLWHG�VRIWZDUH�RSWLRQV��DQG�UHFHLYH�OLWWOH�WUDLQLQJ�RQ�+$3�LQYHQWRULHV�
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& /DFN�RI�JXLGDQFH�RQ�DLU�WR[LFV¥DWWHQGHHV�VDLG�WKDW�(3$�VKRXOG�SXEOLVK�JXLGDQFH

RQ�KRZ�WR�FRPSLOH�+$3�LQYHQWRULHV��SURYLGH�WUDLQLQJ�RQ�KRZ�WR�FROOHFW�DQG

PDQDJH�+$3�GDWD��DQG�GHYHORS�PRUH�+$3�HPLVVLRQ�IDFWRUV�

& ,QDELOLW\�WR�VSHFLDWH�+$3V�IRU�VRPH�VRXUFHV¥IDFLOLWLHV�DUH�XQDEOH�WR�VSHFLDWH

+$3V�IRU�FRPSOLFDWHG�SURFHVVHV�OLNH�VXUIDFH�FRDWLQJ���7KH�RQXV�LV�WKHQ�RQ�WKH

VWDWH�RU�ORFDO�DJHQF\�WR�VSHFLDWH�WKH�+$3�HPLVVLRQV���)RU�VRPH�SURFHVVHV��WKHUH�LV

QR�JXLGDQFH��PHWKRG�RU�HPLVVLRQ�IDFWRU��WR�VSHFLDWH�+$3�HPLVVLRQV�

& ,QDGHTXDWH�GDWD�PDQDJHPHQW¥DWWHQGHHV�VWUHVVHG�WKH�ODFN�RI�UHVRXUFHV�WR�SURSHUO\

PDQDJH�HOHFWURQLF�+$3�LQYHQWRU\�GDWD���5HVRXUFHV�WKDW�ZRXOG�IDFLOLWDWH�WKH�XUJHQW

QHHG�IRU�VWUHDPOLQHG�GDWD�PDQDJHPHQW�LQFOXGH���WUDLQLQJ��PRUH�TXDOLILHG

SHUVRQQHO��VRIWZDUH�FRPSXWHU�XSJUDGHV��DQG�VSHFLILF�GLUHFWLRQ�IURP�(3$�RQ�ZKDW

GDWD�IRUPDWV�ZLOO�EH�PRVW�DPHQDEOH�WR�IXWXUH�+$3�LQYHQWRU\�UHTXHVWV�

& ,QDELOLW\�WR�LGHQWLI\�VRXUFHV¥LW�LV�GLIILFXOW�IRU�VWDWHV�DQG�ORFDO�DJHQFLHV�WR�LGHQWLI\

+$3�HPLVVLRQ�VRXUFHV�WKDW�DUH�QRW�UHTXLUHG�WR�UHSRUW�WKURXJK�WKH�7LWOH�9�SURJUDP��

0RVW�VWDWHV�QHHG�PRUH�JXLGDQFH�IURP�(3$�RQ�KRZ�WR�LGHQWLI\�DUHD�VRXUFHV�

& 3RRU�FRPPXQLFDWLRQ�DPRQJ�(3$�KHDGTXDUWHUV��(3$�5HJLRQV��DQG�VWDWH�DQG�ORFDO

DJHQFLHV¥PRVW�SDUWLFLSDQWV�DJUHHG�WKDW�(3$�VKRXOG�LPSURYH�WKH�FRPPXQLFDWLRQ

OLQHV�EHWZHHQ�(3$�DQG�VWDWHV����67$33$�$/$3&2�LV�D�SRVVLEOH�YHKLFOH�IRU�VWDWHV

WR�FRPPXQLFDWH�QHHGV�DQG�FRQFHUQV��KRZHYHU��SDUWLFLSDQWV�VDLG�WKDW�(3$�PXVW

FOHDUO\�H[SODLQ�SURJUDP�SULRULWLHV�WR�(3$�UHJLRQV�DQG�HDFK�VWDWH��

6XJJHVWLRQV�IRU�)LOOLQJ�'DWD�*DSV�LQ�WKH������17,¥3ULPDULO\�IRU�0DMRU�6RXUFHV

:RUNVKRS�SDUWLFLSDQWV�GLVFXVVHG�KRZ�(3$�FRXOG�HVWLPDWH�WR[LF�HPLVVLRQV�IRU�WKH�����

17,�ZKHUH�GDWD�JDSV�H[LVW��HLWKHU�IRU�DQ�HQWLUH�VWDWH��FRXQW\��SDUWLFXODU�VRXUFH�FDWHJRU\��RU�+$3��

7KH�VXJJHVWLRQV�SURYLGHG�E\�DWWHQGHHV�DUH�VXPPDUL]HG�EHORZ�

& 6XSSOHPHQW�ZLWK�0$&7�GDWD�

& 6XSSOHPHQW�ZLWK�75,�

& &RQILUP������17,�GDWD�ZLWK�PRQLWRULQJ�GDWD��3KRWRFKHPLFDO�$VVHVVPHQW

0RQLWRULQJ�6WDWLRQV�RU�3$06��

& 8VH�D�WRS�GRZQ�DSSURDFK�IRU�PLVVLQJ�FDWHJRULHV�DQG�HQWLUH�UHJLRQV�
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& 6SHFLDWH�WRWDO�92&�GDWD�XVLQJ�),5(�

& 'HYHORS�GHIDXOW�VWDFN�SDUDPHWHUV�IRU�VRPH�LQGXVWULHV��SRVVLEO\�XVLQJ�0$&7

LQIRUPDWLRQ��

& &RQFHQWUDWH�JDS�ILOOLQJ�HIIRUWV�RQ�WKH�ODUJHVW�VRXUFHV�RI�DLU�WR[LFV��DQG

& 8VH�GDWD�IURP�RWKHU�VWDWH�LQYHQWRULHV�WR�GHYHORS�GHIDXOW�LQIRUPDWLRQ�

3DUWLFLSDQWV�DVNHG�(3$�WR�FRQVXOW�ZLWK�WKHP�RQ�DQ\�PDMRU�DVVXPSWLRQV�DQG�GDWD

JDS�ILOOLQJ�SURFHGXUHV�WKDW�DUH�DSSOLHG�WR�WKHLU�VWDWH�RU�ORFDO�DJHQF\�EHFDXVH�WKH\��SDUWLFLSDQWV�

ZLOO�UHDGLO\�NQRZ�ZKHWKHU�WKH�DVVXPSWLRQV�RU�GHIDXOWV�EHLQJ�DSSOLHG�WR�WKHLU�DUHD�DUH�DSSURSULDWH�

'DWD�0DQDJHPHQW�DQG�WKH�1HZ�6&&�6\VWHP

0RGHUDWHG�E\�/HH�7RRO\�DQG�5RQ�5\DQ

'XULQJ�WKH�GLVFXVVLRQ�VHVVLRQV��SDUWLFLSDQWV�ZHUH�JLYHQ�WKH�RSSRUWXQLW\�WR�SURYLGH

IHHGEDFN�RQ�ERWK�WKH�VXJJHVWHG�FKDQJHV�WR�WKH�6&&�V\VWHP�DQG�WKH�FXUUHQW�HOHFWURQLF�GDWD

WUDQVIHU�RSWLRQV���

8QOLNH�WKH�RWKHU�VHVVLRQV��WKH�PRGHUDWRU�SRVHG�TXHVWLRQV�WR�WKH�DXGLHQFH���7KH�DQVZHUV

DQG�GLVFXVVLRQV�KHOG�RQ�HDFK�RI�WKHVH�WRSLFV�LV�SUHVHQWHG�EHORZ�

&KDQJLQJ�WKH�6&&�6\VWHP��5RQ�5\DQ�

:KDW�SUREOHPV�GR�VWDWHV�KDYH�ZLWK�WKH�FXUUHQW�V\VWHP"��:KDW�IHDWXUHV�ZRXOG�VWDWHV�OLNH�WR�VHH

LQ�WKH�QHZ�V\VWHP"

:KLOH�QR�QHZ�LVVXHV�ZLWK�WKH�FXUUHQW�V\VWHP�ZHUH�LGHQWLILHG��WKHUH�VHHPHG�WR�EH�D�JHQHUDO

FRQVHQVXV�WKDW�WKH�FXUUHQW�6&&V�DUH�SUREOHPDWLF��DQG�D�FKDQJH�LV�QHHGHG�
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,Q�DGGLWLRQ�WR�WKH�PDSSLQJ�WDEOH�DQG�WKH�SURSRVHG�3&&�VRIWZDUH�V\VWHP��ZKDW�RWKHU�WRROV

VKRXOG�(3$�PDNH�DYDLODEOH�WR�KHOS�VWDWHV�LQ�WKH�FRQYHUVLRQ"

& 2QH�VXJJHVWLRQ�ZDV�WKDW�WKH�(,,3�6&&�6XEFRPPLWWHH�ORRN�DW�VRPH�H[LVWLQJ

VRIWZDUH�FDOOHG�¦6&&�6&287§�GRQH�LQ�WKH�6WDWH�RI�/RXLVLDQD�WKDW�PD\�KDYH

VRPH�KHOSIXO�GHVLJQ�IHDWXUHV�

& $QRWKHU�VXJJHVWLRQ�ZDV�WR�HQDEOH�WKH�VRIWZDUH�WRRO�WR�GR�¦EDWFK�VHDUFKHV�§��7KLV

ZRXOG�DOORZ�D�XVHU�WR�HQWHU����WR����FXUUHQW�6&&V�LQ�EDWFK�PRGH��DQG�KDYH�WKH

VRIWZDUH�UHVSRQG�ZLWK�WKH�VXJJHVWHG�FRGHV�IURP�WKH�QHZ�V\VWHP�

:KDW�RWKHU�VWDWH�GDWDEDVHV�RU�SURJUDPV�PDNH�XVH�RI�WKH�FXUUHQW�6&&�V\VWHP"

6HYHUDO�RWKHU�XVHV�GDWDEDVHV�HPSOR\LQJ�WKH�FXUUHQW�6&&�V\VWHP�ZHUH�LGHQWLILHG�LQFOXGLQJ

KLVWRULFDO�WUHQGV�GDWD��PRGHO�SUHSURFHVVLQJ�VRIWZDUH�SDFNDJHV��(PLVVLRQV�0RGHOLQJ�6\VWHP�RU

(06��(PLVVLRQV�3UHSURFHVVRU�6\VWHP�RU�(36��DQG�02'(/6����DQG�SURSULHWDU\�HPLVVLRQV

HVWLPDWLRQ�VRIWZDUH���7KHVH�ZLOO�DOO�QHHG�WR�EH�XSGDWHG�WR�UHIOHFW�WKH�QHZ�FRGLQJ�V\VWHP�

:KDW�LV�WKH�HVWLPDWHG�WLPH�IUDPH�IRU�VWDWHV�WR�EH�DEOH�WR�VZLWFK�IURP�XVLQJ�WKH�FXUUHQW�6&&V�WR

WKH�SURSRVHG�3&&V"

5HVSRQVHV�UDQJHG�IURP���WR���\HDUV���+RZHYHU��VHYHUDO�SDUWLFLSDQWV�FRPPHQWHG�WKDW�XQWLO

(3$�RU�DQRWKHU�UHJXODWRU\�DJHQF\�UHTXLUHV�WKH�XVH�RI�WKH�QHZ�FRGHV��WKHUH�ZLOO�EH�VRPH

UHVLVWDQFH�WR�VSHQGLQJ�WKH�UHTXLUHG�UHVRXUFHV�WR�VZLWFK�RYHU�
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3DUWLFLSDQWV�DVNHG�WKH�IROORZLQJ�TXHVWLRQV�

:LOO�HYHU\�SRVVLEOH�FRPELQDWLRQ�RI�WKH�IRXU�GDWD�HOHPHQWV�EH�DOORZHG"

$V�D�ILUVW�FXW��(3$�ZLOO�OLPLW�WKH�FRGHV�WR�DSSUR[LPDWHO\�PLUURU�WKH�FXUUHQW�QXPEHU�RI

FRGHV�LQ�WKH�6&&�V\VWHP���7KLV�LV�DSSUR[LPDWHO\��������FRGHV���+RZHYHU��0U��5\DQ�UHSHDWHGO\

VWUHVVHG�WKDW�KH�ZLVKHV�WR�VWUHDPOLQH�WKH�SURFHGXUH�E\�ZKLFK�QHZ�FRGHV�ZLOO�EH�DOORZHG�

:LOO�PLVFHOODQHRXV�������FRGHV�EH�DOORZHG"

�6HYHUDO�SDUWLFLSDQWV�VWDWHG�WKDW�WKH\�WKRXJKW�WKH�PLVFHOODQHRXV�FRGHV�VKRXOG�UHPDLQ�LQ

WKH�QHZ�V\VWHP���7KH�WZR�UHDVRQV�JLYHQ�IRU�WKLV�ZHUH�

& ����FRGHV�ZRXOG�HQDEOH�XVHUV�WR�SXW�LQ�D�¦SODFHKROGHU§�XQWLO�DQ�DSSURSULDWH�QHZ

FRGH�FRXOG�EH�DVVLJQHG��DQG

& ����FRGHV�DOORZ�IRU�FRQILGHQWLDOLW\�RI�GDWD�

:KDW�GRHV�(3$�SODQ�WR�GR�DV�IDU�DV�¦RXWUHDFK§�ZKHQ�WKH�QHZ�V\VWHP�KDV�EHHQ�ILQDOL]HG"

,Q�DGGLWLRQ�WR�SRVWLQJ�WKH�XSGDWHG�PDWHULDOV�RQ�WKH�&+,()�:RUOG�:LGH�:HE�SDJH��D

WDUJHWHG�H�PDLO�OLVW�VKRXOG�EH�GHYHORSHG�WKDW�ZRXOG�LQFOXGH�VWDWH��ORFDO��DQG�(3$�UHJLRQDO

HPLVVLRQV�LQYHQWRU\�DQG�$)6�FRRUGLQDWRUV�

'DWD�7UDQVIHU�2SWLRQV�DQG�WKH�1(7�'DWDEDVH��/HH�7RRO\�

,Q�RUGHU�IRU�VWDWHV�WR�VXFFHVVIXOO\�VXEPLW�WKHLU�GDWD�HOHFWURQLFDOO\�WR�(3$��ZKDW�HOVH�LV�QHHGHG

IURP�(3$"

& 2QH�VXJJHVWLRQ�ZDV�WKDW�WKH�¦VWHS�E\�VWHS§�SURFHVV�IRU�VXEPLWWLQJ�GDWD�EH�RXWOLQHG

IRU�HDFK�RI�WKH�WUDQVIHU�RSWLRQV���0V��7RRO\�SODQV�WR�XSGDWH�WKH�3(,�ZHE�SDJH�ZLWK

WKLV�LQIRUPDWLRQ�DQG�ZLOO�DGGUHVV�WKH�IROORZLQJ�LVVXHV�
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d :KDW�ILOH�WUDQVIHU�SURWRFRO��)73��SURFHGXUHV�FDQ�EH�XVHG"

d :KDW�W\SHV�RI�ILOHV�DUH�DFFHSWDEOH"

d :KDW�LV�WKH�ZLQGRZ�RI�RSSRUWXQLW\�IRU�VXEPLWWLQJ������GDWD�WR�(),*"

& (3$�ZLOO�DOVR�SURYLGH�WKH�4$�4&�FKHFNV�WKDW�(),*�H[SHFWV�WR�GR�RQ�HDFK

LQFRPLQJ�GDWDVHW���$OVR��WKH�VWUXFWXUDO�TXHU\�ODQJXDJH��64/��SURJUDPPLQJ�IRU

4$�4&�PD\�DOVR�EHFRPH�DYDLODEOH�

& (3$�QHHGV�WR�FODULI\�WKH�UROH�WKDW�WKH�(3$�5HJLRQDO�2IILFHV�ZLOO�SOD\�LQ

VXEPLWWLQJ�WKH������SHULRGLF�LQYHQWRU\�WR�(),*�

& 6HYHUDO�SDUWLFLSDQWV�FRPPHQWHG�WKDW�(),*�VKRXOG�NHHS�WKLQJV�VWDWLF���&KDQJHV�LQ

WKH�6&&�V\VWHP��WR[LFV��30 ��HWF���PDNH�LW�GLIILFXOW�IRU�VWDWHV�WR�¦ILQG�WKHLU
���

WDUJHW�§

& (3$�VKRXOG�FODULI\�KRZ�ORQJ�WKH�$,56�$)6�IRUPDW�ZLOO�EH�VXSSRUWHG�

$UH�WKHUH�RWKHU�LPSHGLPHQWV�VWDWHV�KDYH�IRU�VXEPLWWLQJ�WKHLU�GDWD�HOHFWURQLFDOO\�WR�(),*"�

+RZ�FDQ�VXFK�LPSHGLPHQWV�EH�RYHUFRPH"��:KR�PXVW�EH�LQYROYHG"

�6HYHUDO�SDUWLFLSDQWV�QRWHG�WKDW�LW�LV�GLIILFXOW�WR�VHQG�WKHLU�GDWD�WR�(3$�GXH�WR�D�ODFN�RI�D

JRRG�LQ�KRXVH�GDWD�V\VWHP�ZLWK�ZKLFK�WR�VWDUW�

+RZ�PXFK�4$�4&�GR�VWDWHV�H[SHFW�WR�SHUIRUP�RQ�WKHLU�GDWD�SULRU�WR�VXEPLWWLQJ�LW�WR�(),*"

,Q�JHQHUDO��VWDWH�DQG�ORFDO�DJHQFLHV�DQWLFLSDWH�DFFRPSOLVKLQJ�WKHLU�URXWLQH�4$�4&�VWHSV

SULRU�WR�VHQGLQJ�WKHLU������GDWD�WR�(),*�IRU�SXEOLF�DYDLODELOLW\���+RZHYHU��LQ�UHDOLW\��WLPH�DQG

EXGJHW�FRQVWUDLQWV�PD\�DIIHFW�ZKDW�DFWXDOO\�JHWV�GRQH�

+RZ�ZLOO�FRQILGHQWLDO�GDWD�EH�KDQGOHG"

(),*�GRHV�QRW�ZDQW�FRQILGHQWLDO�GDWD�DQG�FDQQRW�HQVXUH�WKH�GDWD�ZLOO�UHPDLQ�FRQILGHQWLDO��

,Q�WHUPV�RI�SRLQW�VRXUFH�VXEPLWWDOV�WR�$,56�$)6��VXFK�¦VWDWH�VHQVLWLYH§�LQIRUPDWLRQ�LV�VWLOO
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VXSSRUWHG�DQG�ZLOO�QRW�EH�LQFOXGHG�LQ�DQ\�GDWD�WUDQVIHUV�PDGH�IURP�$,56�$)6�WR�WKH�1(7��

+RSHIXOO\�WKLV�ZLOO�QRW�SURYH�SUREOHPDWLF�WR�WKH�PRGHOHUV©�XVH�RI�WKH�1(7�GDWD�
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6HFWLRQ��

&ORVLQJ�5HPDUNV

)ROORZLQJ�WKH�JURXS�GLVFXVVLRQV��WKH�PRGHUDWRU�V��RI�HDFK�GLVFXVVLRQ�SUHVHQWHG�D�EULHI�VXPPDU\

RI�WKH�GLVFXVVLRQ��FRPPHQWV��DQG�TXHVWLRQV�

1HZ�1$$46�DQG�WKH�3URSRVHG�&RQVROLGDWHG�(PLVVLRQ�,QYHQWRU\�5HSRUWLQJ�5XOH

6WHYH�%URPEHUJ��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS�

0U��%URPEHUJ�VXPPDUL]HG�WKH�FRPPRQ�WKHPHV�DQG�UHFRPPHQGDWLRQV�GLVFXVVHG�

& 6WDWHV�DQG�ORFDO�DJHQFLHV�QHHG�DGGLWLRQDO�UHVRXUFHV�IRU�WKH�LQFUHDVHG�LQYHQWRU\

HIIRUW�

& ,W�PXVW�EH�HQVXUHG�WKDW�DQ\�DGGLWLRQDO�UHVRXUFHV�DUH�DOORFDWHG�WR�WKH�LQYHQWRU\

SURJUDP�

& 7KHUH�LV�D�QHHG�IRU�EHWWHU�FRPPXQLFDWLRQ¥ZLWKLQ�(3$��EHWZHHQ�WKH�5HJLRQDO

2IILFHV�DQG�WKH�VWDWHV��DQG�ZLWKLQ�DQG�EHWZHHQ�WKH�VWDWHV�

& 7KHUH�LV�D�QHHG�IRU�D�VLQJOH�¦JHW�VWDUWHG§�GRFXPHQW�IRU�30 �HPLVVLRQV�LQYHQWRU\�
���

& (3$�QHHGV�WR�GHILQH�WKH�R]RQH�EDVH�\HDU�DV�VRRQ�DV�SRVVLEOH�

& 7KHUH�LV�D�QHHG�IRU�FRQVLVWHQF\�IURP�UHJLRQ�WR�UHJLRQ�LQ�LQYHQWRU\�JXLGDQFH�

& 7KHUH�LV�D�QHHG�IRU�FRQVLVWHQF\�LQ�GDWD�FROOHFWLRQ��DQG

& 67$33$�$/$3&2�DQG�RWKHU�VWDWH�RUJDQL]DWLRQV�VKRXOG�EH�VROLFLWHG�WR�KHOS�RQ

LPSURYLQJ�FRPPXQLFDWLRQV�EHWZHHQ�(3$�5HJLRQDO�2IILFHV�DQG�WKH�VWDWH�DQG�ORFDO

DJHQFLHV�
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30 �2YHUYLHZ
���

7RP�3DFH��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0U��3DFH�VXPPDUL]HG�WKH�FRPPRQ�WKHPHV�DQG�UHFRPPHQGDWLRQV�GLVFXVVHG�

& (3$�VKRXOG�SURYLGH�¦JHWWLQJ�VWDUWHG§�LQIRUPDWLRQ�LQFOXGLQJ�

d $�JHQHUDO�RYHUYLHZ�RI�30 �DQG�ZKDW�QHHGV�WR�EH�GRQH�WR�SURGXFH�DQ
���

HPLVVLRQ�LQYHQWRU\��DQG

d ,QIRUPDWLRQ�DERXW�ZKDW�WRROV�H[LVW�DQG�KRZ�WR�XVH�WKHP�

& 6WDWHV�QHHG�30 �HPLVVLRQ�IDFWRUV�DQG�FRQWURO�HIILFLHQFLHV�
���

& 6WDWHV�QHHG�D�FOHDU�PDQGDWH�WR�LQYHQWRU\�1+ �LQ�RUGHU�WR�JHW�IXQGLQJ�
�

& 6WDWHV�QHHG�WUDLQLQJ��HVSHFLDOO\�ZLWK�WKH�$6(0���3DUWLFLSDQWV�QRWHG�WKDW�WKH\

SUHIHU�RQ�VLWH�ZRUNVKRSV�RYHU�VDWHOOLWH�WUDLQLQJ�

& 6WDWHV�QHHG�D�WHVW�PHWKRG�WKDW�LQFOXGHV�FRQGHQVDEOHV�

& (3$�VKRXOG�H[SORUH�WKH�XVH�RI�*,6�GDWD�IRU�DUHD�VRXUFH�LQYHQWRULHV�

& 7KHUH�LV�D�QHHG�IRU�EHWWHU�FRPPXQLFDWLRQ¥ZLWKLQ�(3$��EHWZHHQ�WKH�5HJLRQDO

2IILFHV�DQG�WKH�VWDWHV��DQG�ZLWKLQ�DQG�EHWZHHQ�WKH�VWDWHV�

& 6WDWHV�ZDQW�(3$�WR�VHQG�PRQH\��JXLGDQFH��DQG�WKH�$6(0��DQG

& 0U��3DFH�HPSKDVL]HG�WKDW�VWDWH�DQG�ORFDO�DJHQFLHV�VKRXOG�VWDUW�SODQQLQJ�DQG

FKDUDFWHUL]LQJ�30 �VRXUFHV�12:�
���

1DWLRQDO�$LU�7R[LFV�(PLVVLRQV�,QYHQWRU\

/DXUHO�'ULYHU�DQG�$QQH�3RSH��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

,Q�FORVLQJ��0V��3RSH�DQG�0V��'ULYHU�VXPPDUL]HG�WKH�PDMRU�UHFRPPHQGDWLRQV�UHJDUGLQJ

DLU�WR[LFV�WKDW�ZHUH�PDGH�WR�(3$�GXULQJ�WKH���GD\�ZRUNVKRS���7KH�ILYH�PDMRU�UHFRPPHQGDWLRQV

DUH�DV�IROORZV�
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& (3$©V�XSSHU�PDQDJHPHQW�VKRXOG�EHFRPH�PRUH�DFWLYHO\�LQYROYHG�ZLWK

FRXQWHUSDUWV�DW�WKH�VWDWH�DQG�ORFDO�OHYHOV�LQ�DOO�DVSHFWV�RI�DLU�WR[LFV�HPLVVLRQ

LQYHQWRU\�DFWLYLWLHV�

& (3$�VKRXOG�FOHDUO\�FRPPXQLFDWH�WKH�KLHUDUFK\�RI�LPSRUWDQFH�RI�FRPSHWLQJ

HPLVVLRQ�LQYHQWRULHV��

& (3$�VKRXOG�SURYLGH�VWDWH�DQG�ORFDO�DJHQFLHV�ZLWK�D�FRQWDFW�OLVW�RI�SHRSOH�LQYROYHG

ZLWK�DLU�WR[LFV�DQG�RWKHU�UHODWHG�LQYHQWRU\�DFWLYLWLHV�WR�SURPRWH�DQ�H[FKDQJH�RI�

NQRZOHGJH��H[SHULHQFH��DQG�LQIRUPDWLRQ�

& (3$�VKRXOG�SXEOLVK�D�JXLGDQFH�GRFXPHQW�RQ�KRZ�WR�FRPSLOH�DQ�DLU�WR[LFV

HPLVVLRQ�LQYHQWRU\��LQFOXGLQJ�SUHIHUUHG�GDWD�IRUPDWV�DQG�HOHPHQWV�

& (3$�VKRXOG�KHOS�JDOYDQL]H�(3$�5HJLRQDO�2IILFH�UROHV�UHJDUGLQJ�DLU�WR[LFV

DFWLYLWLHV�

'DWD�7UDQVIHU�2SWLRQV�DQG�WKH�1(7�'DWDEDVH

/HH�7RRO\��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0V��7RRO\�VXPPDUL]HG�SDUWLFLSDQW�UHVSRQVHV�WR�TXHVWLRQV�VKH�KDG�SRVHG�GXULQJ�WKH�JURXS

GLVFXVVLRQV�

:KDW�PRUH�GR�\RX�QHHG"

& /LVW�RI�VWHSV�IRU�GDWD�VXEPLWWDO�

& ,GHQWLILFDWLRQ�RI�ILOH�W\SHV�

& ,GHQWLILFDWLRQ�RI�WKH�GHDGOLQH�IRU������GDWD�

& /LVW�RI�WKH�TXDOLW\�FRQWURO�FKHFNV�WKDW�(3$�SODQV�WR�GR�

& 3RVVLELOLW\�WR�VKDUH�(3$�URXWLQHV�IRU�TXDOLW\�FRQWURO�

& &ODULILFDWLRQ�RI�WKH�UROH�RI�(3$�5HJLRQDO�2IILFHV�LQ�WKH�HOHFWURQLF�GDWD�VXEPLWWDO

SURFHVV�
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& &ODULILFDWLRQ�RI�KRZ�ORQJ�WKH�$,56�IRUPDW�ZLOO�EH�VXSSRUWHG��DQG

& 2QH�GDWD�IRUPDW�DQG�VXEPLWWDO�SURFHGXUH���3DUWLFLSDQWV�UHTXHVWHG�WKDW�(3$�VWRS

FKDQJLQJ�IRUPDWV�DQG�SURFHGXUHV���0V��7RRO\�QRWHG�WKDW�FKDQJHV�ZLOO�EH�UHTXLUHG

WR�DFFRPPRGDWH�3&&V��DLU�WR[LFV��DQG�30 �
���

:KDW�DUH�WKH�LPSHGLPHQWV�WR�HOHFWURQLF�GDWD�WUDQVIHU"

& 1R�VSHFLILF�LWHPV�ZHUH�LGHQWLILHG�WKRXJK�JRRG�LQ�KRXVH�GDWD�V\VWHPV�DUH�QHHGHG

IRU�VRPH�VRXUFHV��DQG

& 7KH�$,56�JURXS�LV�ZRUNLQJ�RQ�D�FOHDULQJKRXVH�OLVW�RI�DYDLODEOH�GDWD�SURJUDPV�

&DQ�VWDWHV�SHUIRUP�TXDOLW\�DVVXUDQFH�TXDOLW\�FRQWURO�FKHFNV�LQ�WLPH�WR�VXEPLW�WKH�GDWD"

& 3DUWLFLSDQWV�KRSH�VR��EXW�H[SUHVVHG�FRQFHUQV�DERXW�WLPH�DQG�PRQH\�FRQVWUDLQWV�

,V�(3$�UHTXHVWLQJ�FRQILGHQWLDO�EXVLQHVV�LQIRUPDWLRQ��&%,�"

& 3RVVLEO\��LW�GHSHQGV�RQ�WKH�GHILQLWLRQ�RI�&%,�

& 7KH�1(7�FDQQRW�VXSSRUW�&%,���7KH�VWDWH�VHQVLWLYH�GDWD�LQ�$,56�$)6�ZLOO�QRW�EH

SXOOHG�LQWR�WKH�1(7��DQG

& 'DWD�JDSV�ZLOO�DULVH�EHFDXVH�RI�&%,�LVVXHV���0V��7RRO\�VWDWHG�WKDW�VKH�SODQQHG�WR

GLVFXVV�WKH�LVVXH�ZLWK�WKH�PRGHOHUV�

&KDQJLQJ�WKH�6&&�6\VWHP

5RQ�5\DQ��(3$��(PLVVLRQ�)DFWRU�DQG�,QYHQWRU\�*URXS

0U��5\DQ�VXPPDUL]HG�SDUWLFLSDQW�UHVSRQVHV�WR�TXHVWLRQV�KH�KDG�SRVHG�GXULQJ�WKH�JURXS

�GLVFXVVLRQV�
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:KDW�WRROV�ZLOO�KHOS�ZLWK�WKH�WUDQVLWLRQ"

& 0DSSLQJ�WDEOH��SODQQHG�E\�(3$��

& /RRN�XS�VRIWZDUH��SODQQHG�E\�(3$���DQG

& $FWLYH�EDWFK�SURJUDP�WR�VHDUFK�

:KDW�SURJUDPV�UHO\�RQ�WKH�FXUUHQW�6&&V"

& 9HQGRU�VRIWZDUH�

& 75(1'6�LQYHQWRULHV¥WKLV�UDLVHV�WKH�LVVXH�RI�KRZ�WR�SHUIRUP�FRQVLVWHQW

FRPSDULVRQV��DQG

& 0RGHO�SUHSURFHVVHUV�

:KDW�LV�WKH�WLPH�IUDPH�IRU�VWDWHV�WR�PDNH�WKH�WUDQVLWLRQ�WR�XVH�RI�WKH�QHZ�FRGHV"

& (VWLPDWHV�UDQJHG�IURP���WR���\HDUV��DQG

& 0RVW�VWDWHV�ZLOO�QRW�EHJLQ�WR�PDNH�WKH�WUDQVLWLRQ�XQWLO�(3$�SUHVHQWV�D�GHDGOLQH�IRU

¦SXOOLQJ�WKH�SOXJ§�RQ�6&&�VXSSRUW�

,VVXHV�UDLVHG�E\�SDUWLFLSDQWV�

& :LOO�WKHUH�EH�D�ILQLWH�QXPEHU�RI�UDWLRQDO�FRPELQDWLRQV�WR�GHILQH�D�FRGH"��0U��5\DQ

VWDWHG�WKDW�WKHUH�LV�D�QHHG�WR�EDODQFH�IOH[LELOLW\�DQG�UHDOLW\��4$�4&�LV�LQ�SURJUHVV�

& :LOO�PLVFHOODQHRXV�FRGHV�������EH�DOORZHG"��0U��5\DQ�VWDWHG�WKDW�QR�GHFLVLRQ�KDV

EHHQ�PDGH�EXW�DOORZLQJ�PLVFHOODQHRXV�FRGHV�ZLOO�SURWHFW�FRQILGHQWLDOLW\�DQG

VSHHG�XS�WKH�SURFHVV�ZKHQ�D�FRGH�GRHV�QRW�H[LVW�

& &RPPXQLFDWLRQ�QHHGV�WR�EH�LPSURYHG���3DUWLFLSDQWV�VXJJHVWHG�D�WDUJHWHG�H�PDLO

OLVW�



$SSHQGL[�$

)LQDO�:RUNVKRS�3DUWLFLSDQW�/LVW
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(3$�(0,66,21�,19(1725<�:25.6+23�3$57,&,3$176 �

0V��/XF\�$GDPV 0U��'HQQLV�%HDXUHJDUG

(DVWHUQ�5HVHDUFK�*URXS��,QF� (QYLURQPHQWDO�(QJLQHHU

�����3HULPHWHU�3DUN 8�6��(3$��(),*

0RUULVYLOOH��1&������������ 0'���

�������������� 5HVHDUFK�7ULDQJOH�3DUN��1&�������

ODGDPV#HUJ�FRP ��������������

0V��0DXUHHQ�$YDNLDQ

(DVWHUQ�5HVHDUFK�*URXS��,QF� 0U��6DPXHO�%HOO

�����3HULPHWHU�3DUN 0HWHRURORJLVW

0RUULVYLOOH��1&������������ -HIIHUVRQ�&RXQW\�'HSDUWPHQW�RI�+HDOWK

�������������� �����6L[WK�$YHQXH�6RXWK

PDYDNLDQ#HUJ�FRP %LUPLQJKDP��$/������

0U��'ZLJKW�%DLOH\ VEHOO#MHGK�RUJ

6\VWHP�$QDO\VW

/RFNKHHG�0DUWLQ 0U��5REHUW�-��%HWWHUWRQ

���$OH[DQGHU�'ULYH 0DQDJHU��(PLVVLRQ�,QYHQWRU\�6HFWLRQ

5HVHDUFK�7ULDQJOH�3DUN��1&������� 6&�'+(&�%$4

�������������� �����%XOO�6WUHHW

EDLOH\�GZLJKW#HSD�JRY &ROXPELD��6&�������

0U��&��$ODQ�%DOODUG EHWWHUUM#FROXPE���GKHF�VWDWH�VF�XV

$LU�4XDOLW\�6SHFLDOLVW�,,

9HQWXUD�&RXQW\�$LU�3ROOXWLRQ�&RQWURO 0U��(OOLRWW�%LFNHUVWDII

'LVWULFW (QYLURQPHQWDO�(QJLQHHU

����&RXQW\�6TXDUH�'ULYH 06�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\

9HQWXUD��&$������� ����:��&DSLWDO��6XLWH����

�������������� -DFNVRQ��06�������

DODQ#YFDSFG�RUJ ��������������

0U��7RP�%DOORX

7HFKQLFDO�6HUYLFHV�$GPLQLVWUDWRU 0V��%HWK�%RODQG

9LUJLQLD�'(4 (QYLURQPHQWDO�+HDOWK�0DQDJHU

����(��0DLQ�6WUHHW 6&�'+(&�%$4

5LFKPRQG��9$������� �����%XOO�6WUHHW

�������������� &ROXPELD��6&�������

WUEDOORX#GHT�VWDWH�YD�XV ��������������

0V��/\QQ�6��%DUQHV

(QYLURQPHQWDO�+HDOWK�0DQDJHU

6&�'+(&�%$4

�����%XOO�6WUHHW

&ROXPELD��6&�������

��������������

EDUQHVOV#FROXPE���GKHF�VWDWH�VF�XV

EHDXUHJDUG�GHQQLV#HSDPDLO�HSD�JRY

��������������

��������������

HELFNHUV#GHT�VWDWH�PV�XV

ERODQGHO#FROXPE���GKHF�VWDWH�VF�XV
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0V��/LOOLDQ�*UDFH�%UDGOH\ 0V��.HQ\D�%UXQVRQ

&RPSXWHU�6SHFLDOLVW 3ODQQLQJ�6SHFLDOLVW�,,

8�6��(3$��2$436��,73,'�,0* $UNDQVDV�'HSDUWPHQW�RI�3ROOXWLRQ�&RQWURO

0'��� 	�(FRORJ\

5HVHDUFK�7ULDQJOH�3DUN��1&������� �����1DWLRQDO�'ULYH

�������������� /LWWOH�5RFN��$5������������

EUDGOH\�OLOOLDQ#HSDPDLO�HSD�JRY ��������������

0U��3DXO�$��%URFKL

(QYLURQPHQWDO�4XDOLW\�6SHFLDOLVW 0V��-RDQ�&DEUH]D

7H[DV�1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ (,�&RRUGLQDWRU

&RPPLVVLRQ 8�6��(3$��5HJLRQ���

3�2��%R[��������0&���� �����6L[WK�$YHQXH

$XVWLQ��7;������������ 6HDWWOH��:$�������

�������������� ��������������

SEURFKL#VPWSJDWH�WQUFF�VWDWH�W[�XV FDEUH]D�MRDQ#HSDPDLO�HSD�JRY

0U��6WHYH�%URPEHUJ 0U��-HII�&DUWHU

(QYLURQPHQWDO�(QJLQHHU 3URJUDP�0DQDJHU

8�6��(3$��(),* *$�(QYLURQPHQWDO�3URWHFWLRQ�'LYLVLRQ

0'��� �����,QWHUQDWLRQDO�3DUNZD\��6XLWH����

5HVHDUFK�7ULDQJOH�3DUN��1&������� $WODQWD��*$�������

�������������� ��������������

EURPEHUJ�VWHYH#HSDPDLO�HSD�JRY

0U��*DUU\�%URRNV 'LUHFWRU��2IILFH�RI�$LU�'DWD�$QDO\VLV

3URJUDP�0DQDJHU 9LUJLQLD�'(4

(DVWHUQ�5HVHDUFK�*URXS��,QF� ����(��0DLQ�6WUHHW

�����3HULPHWHU�3DUN 5LFKPRQG��9$�������

0RUULVYLOOH��1&������������ ��������������

�������������� NRFKDXGKDU#GHT�VWDWH�YD�XV

JEURRNV#HUJ�FRP

0U��'DYLG�%URZQ 0DQDJHU��,QIRUPDWLRQ�6\VWHPV�'LYLVLRQ

(QYLURQPHQWDO�$QDO\VW 75&�(QYLURQPHQWDO�&RUSRUDWLRQ

1HEUDVND�'HSDUWPHQW�RI�(QYLURQPHQWDO ��:DWHUVLGH�&URVVLQJ

4XDOLW\ :LQGVRU��&7�������

6XLWH������7KH�$WULXP ��������������

�����1�6WUHHW MFROEXUQ#WUFFRV�FRP

3�2��%R[������

/LQFROQ��1(������������ 0V��-DQ�&RQQHU\

�������������� )DFLOLWDWRU

EUXQVRQ#DGHT�VWDWH�DU�XV

0U��.LULW�&KDXGKDUL

0U��-HII�&ROEXUQ

(DVWHUQ�5HVHDUFK�*URXS��,QF�

����+DUWZHOO�$YHQXH

/H[LQJWRQ��0$������������

��������������

MFRQQHU\#HUJ�FRP
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0V��/LQGD�&RRSHU 0V��/DXUHO�'ULYHU

:RUNVKRS�&RRUGLQDWRU (QYLURQPHQWDO�(QJLQHHU

(DVWHUQ�5HVHDUFK�*URXS��,QF� 8�6��(3$��2$436

�����3HULPHWHU�3DUN 0'���

0RUULVYLOOH��1&������������ 5HVHDUFK�7ULDQJOH�3DUN��1&�������

�������������� ��������������

OFRRSHU#HUJ�FRP GULYHU�ODXUHO#HSDPDLO�HSD�JRY

0V��.LPEHUO\�&RUQHOLVRQ 0V��*LQJHU�'X0ROW

(�6�� $GPLQLVWUDWLYH�$VVLVWDQW

/$�'HSDUWPHQW�RI�(QYLURQPHQWDO�4XDOLW\ $UNDQVDV�'HSDUWPHQW�RI�3ROOXWLRQ�&RQWURO

3�2��%R[������ DQG�(FRORJ\

%DWRQ�5RXJH��/$������������ �����1DWLRQDO�'ULYH

�������������� /LWWOH�5RFN��$5������������
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